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A  WORKING  KEY  TO  THE  GENERA  OF  NORTH 
AMERICAN  AEGAE. 

The  following  key  is  in  no  way  a  guide  to  technical  classi- 
fication and  phylogeny  ;  more  elaborate  works  are  needed  for 
that  purpose.  It  may  however  be  of  use  to  determine  the  genus 
of  some  particular  plant,  giving  the  clue  to  its  affinities  and 
rendering  available  the  greater  works.  All  well  established 
genera  are  included  for  which  authentic  North  American  rec- 
ords could  be  found,  the  only  omissions  being  the  Diato/naceae, 
a  study  by  themselves,  and  the  dwellers  of  the  threshold  be- 
tween botany  and  zoology,  Peridiniaceae,  Flagellatae  and  some 
others  of  similar  character.  As  regards  successful  use  of  the 
key,  it  will  probably  require  goodwill  and  patience,  and  differ- 
ent parts  may  present  different  difficulties. 

In  the  Myxophyceae,  the  lowest  class,  making  a  key  is  com- 
paratively easy  ;  there  are  so  few  characters  available  for  classi- 
fication that  the  key  follows  them  with  hardly  an  exception. 
The  chief  difficulties  here  will  be  that  though  the  distinctions 
are  clear  enough  in  our  statement,  it  is  not  always  easy  to  apply 
them  to  nature.  For  instance  the  four  genera  Gloeocapsa, 
Glocothcce ,  Aphanocapsa  and  Aphanothece  have  what  appear  to 
be  good  lines  of  demarcation,  but  intermediate  forms  are  found. 
Conditions  seem  to  give  temporarily  to  one  species  or  genus 
some  character  of  another,  the  normal  character  returning  with 
return  to  normal  conditions.  Apart  from  this  the  Myxophyceae 
offer  little  difficulty  ;  there  is  hardly  an  instance  where  fruiting 
plants  are  necessary,  for  determining  the  genus. 

In  the  Chlorophyceae  somewhat  more  complex  conditions 
prevail ;  not  in  all  cases,  for  there  is  a  great  range  in  complexity 
betwreen  the  unicellular  simple  forms,  including  unicellular  forms 
assumed  as  stages  of  higher  forms,  and  such  sharply  marked  off 
genera  as  Oedogoyiium  and  Colcochaete.  One  is  sure  to  find  plenty 
of  green  algae  whose  position  is  indeterminable  without  continued 
culture  and  observation.  In  the  great  majority  of  cases,  however, 
generic  determination  will  not  present  much  difficulty. 
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Among  the  Phaeophyceae  there  are  not  many  that  either  from 
temporary  condition  or  as  a  normal  stage  of  development  assume 
uncertain  or  misleading  characters  ;  but  most  of  the  brown  algae 
have  specialized  organs  of  fructification  which  are  used  as  bases 
of  classification,  and  sterile  plants  may  present  puzzles.  Pylai- 
ella  and  Ectocarpus  are  hardly  to  be  distinguished  by  vegetative 
characters,  certainly  not  by  characters  to  be  expressed  with  the 
conciseness  of  a  key. 

These  conditions  are  even  more  noticeable  in  the  Rhodophy- 
ceae  ;  basal  characters  here  used  for  classification  are  drawn 
from  the  sexual  process  that  leads  to  the  formation  of  the  cysto- 
carp  ;  the  characters  of  the  mature  cystocarp,  on  which  was 
based  the  Agardhian  classification,  do  not  always  indicate  the 
first  stages  towards  its  production.  As  a  consequence  such 
studies  are  generally  left  to  special  investigators,  and  we  accept 
the  groupings  resulting  therefrom,  trying  to  find  less  funda- 
mental but  more  perceptible  characters  pertaining  to  the  indi- 
vidual groups.  By  no  means  all  types  have  yet  been  studied 
from  this  "  procarpic  "  view;  now  and  then  a  study  of  some 
hitherto  unstudied  type  compels  a  readjustment,  changing 
generic  names  that  have  stood  for  many  years,  separating  plants 
closely  similar  to  all  appearance,  and  bringing  together  others 
apparently  uncongenial.  So  that  while  in  the  blue-green  algae 
this  key  follows  practically  the  lines  of  technical  classification, 
in  the  red  algae  these  are  totally  unavailable,  and  more  obvious 
characters  must  be  used. 

In  generic  limitations  few  changes  will  be  found  from  those 
of  Engler  &  Prantl,  Die  Natiirlichen  Pflanzenfamilien,  as  modi- 
fied by  the  Nachtrage,  1909-1911.  In  this  work  one  will  find 
full  descriptions  of  all  the  genera  both  by  the  characters  mani- 
fest and  ascertainable,  and  by  those  esoteric  and  to  be  taken  on 
trust ;  but  the  work  is  not  usable  as  a  key  for  the  determination 
of  an  unknown  plant,  nor  is  it  intended  to  be.  If  the  student 
wishes  to  continue  his  work  to  the  species,  he  will  find  for  the 
blue-green  algae  the  Sylloge  Myxophycearum  of  Forti,  issued 
as  Vol.  V  of  the  Sylloge  Algarum  of  De  Toni,  most  valuable. 
For  ordinary  green  algae  the  present  author's  work,  the  Green 
Algae  of  North  America,  with  its  two  supplements,  should  sup- 
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ply  the  want.  For  brown  and  red  algae,  Vols.  Ill  and  IV  re- 
spectively of  De  Toni's  Sylloge  should  be  used.  It  must  be 
kept  in  mind,  however,  that  the  books  by  Forti  and  De  Toni 
claim  no  more  than  the  name  indicates,  a  sylloge  in  which  are 
brought  together  descriptions  of  all  published  species,  with  the 
references  ;  not  a  critical  study.  But  it  tells  where  the  original 
description,  the  critical  study  and  the  monograph  can  be  found, 
and  in  that  way  is  simply  invaluable.  The  issue  of  the  Sylloge 
covered  a  period  of  nearly  twenty  years,  during  which  many 
additions  were  made  ;  except  as  these  are  summarized  in  Engler 
&  Prantl's  supplements,  or  as  to  the  green  algae  by  the  present 
author,  the  student  must  hunt  for  himself.  The  notices  of  new 
publications  in  the  Botanische  Centralblatt  and  in  Just's  Bot- 
anischer  Jahresbericht  will  be  helpful.  A  great  number  of  lo- 
cal lists  and  floras,  more  or  less  elaborate,  are  continually  ap- 
pearing, nearly  always  each  with  its  bibliography  of  works  con- 
sulted ;  from  these  one  can  get  valuable  indications.  In  cases 
of  some  quite  recent  changes,  the  older  names  are  given  as 
synonyms. 

Really  a  key  of  this  kind  works  chiefly  in  a  negative  wa3',  by 
the  process  of  excluding  one  after  another  the  wrong  names, 
and  for  that  purpose  any  character,  whether  of  taxonomic  value 
or  not,  is  useful.  It  is  rather  a  novelty  to  introduce  into  a  key 
of  this  kind  factors  of  geographic  distribution,  but  the  experi- 
ment has  now  been  made  ;  the  writer  thinks  that  in  quite  a  pro- 
portion of  instances  it  may  save  time  spent  in  sectioning  and 
examining  and  work  of  that  kind.  The  inquirer  is  more  likely 
to  know  beforehand  whether  a  specimen  came  from  the  Atlantic 
or  the  Pacific,  from  an  arctic  or  a  tropical  region,  than  whether 
the  tetraspores  are  cruciate  or  zonate.  The  geographic  indica- 
tion is  of  little  value  with  Myxophyceae  or  with  fresh  water 
algae  of  other  classes,  and  will  not  be  used  for  them.  In  other 
cases  the  following  abbreviations  are  used  :  P.  for  Pacific  ;  A. 
for  Atlantic,  including  in  the  latter  the  Gulf  of  Mexico,  etc.; 
B.  for  Boreal.  When  a  genus  has  a  distinct  northern  or  south- 
ern limitation,  the  forms  An.,  As.,  Pn.,  Ps.  are  used,  and  need 
no  explanation.  No  line  of  demarcation  can  be  fixed  ;  for  in- 
stance Hypnca,  As.,  overlaps  Laminaria,  An.  ;  the  indication  is 


4 


Tufts  College  Studies,  Vol.  IV,  No.  8 


general  only.  In  some  cases  the  species  of  a  genus  vary  so 
much  from  each  other  that  no  one  character  or  set  of  characters 
can  be  used  ;  in  such  cases  the  same  genus  will  be  led  up  to  in 
two  or  more  places.  To  avoid  possible  assumption  that  the 
characters  in  one  such  reference  belong  to  the  whole  genus,  the 
abbreviation  pp.  "  pro  parte  "  is  added,  except  when  only  a  sin- 
gle species  of  the  genus  is  represented  ;  in  such  case  the  specific 
name  is  added. 

To  avoid  the  high  numbers  that  would  be  required  for  one 
unbroken  series,  separate  numberings  have  been  used  for  the 
four  classes,  Myxophyceae,  Chlorophyceae,  Phaeophyceae  and 
Rhodophyceae  ;  as  also  for  the  two  divergent  groups  of  Green 
Algae,  Characeae  and  Desmidiaceae.  Any  student  using  this 
key  will  probably  be  familiar  with  the  principal  characters  of 
these  classes  and  groups,  so  detailed  characters  of  each  are  not 
given.  In  the  vast  majority  of  cases,  the  color  is  a  sufficient 
guide  as  to  class  ;  special  mention  is  made  of  the  few  genera  in 
which  the  normal  color  of  one  class  occurs  with  chromatophore, 
motile  organs  and  reproduction  of  another  class. 

While  every  effort  has  been  made  to  include  all  genera  that 
should  be  included,  it  would  be  too  much  to  expect  absolute 
completeness  ;  the  number  of  additions  to  the  North  American 
flora  has  been  so  large  for  the  past  few  years,  that  some  one  may 
have  been  overlooked.  There  is  reason  to  suppose  that  addi- 
tions will  continue  at  least  as  frequently  for  years  to  come  ;  for 
those  who  wish  to  keep  their  cop}'  of  the  key  up  to  date,  the 
writer  would  suggest  a  plan  that  he  has  found  useful  in  such 
cases  ;  to  have  a  copy  interleaved,  and  whenever  an  additional 
genus  is  reported,  insert  the  name  on  the  blank  page,  opposite 
the  place  one  is  brought  to  in  following  the  key,  with  a  pair  of 
lines  indicating  the  difference  from  the  nearest  genus,  the  same 
as  the  pairs  of  lines  in  the  key  itself. 

Finally,  the  key  is  not  intended  to  indicate  in  any  way  the 
classification,  affinities  or  phylogeny  of  algae  ;  it  merely  gives 
you  a  name  by  which  you  can  find  in  the  proper  place  what  is 
known,  and  sometimes  what  is  not  known  about  the  plant  ; 
where  it  belongs  in  the  system,  and  why  it  belongs  there. 
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MYXOPHYCEAE. 

Note.  — -  Four  genera  have  the  blue-green  color  of  the  Myxo- 
phyceae,  but  from  ehromatophore,  cilia,  etc.,  are  better 
placed  among  the  Chlorophyceae.  Cryptoglena,  resembling 
Chlamydomonas  ;  Chrooihece,  in  gelatinous  strata,  cell  with  stel- 
late ehromatophore  ;  Glaucocystis,  resembling  Oocystis ;  Gloeo- 
chaete,  epiphytic,  with  long  bristles.    All  four  are  unicellular. 

I.    Unicellular;  cells  often  united  loosely  into  families  of  various  form 
but  not  into  definite  filaments,  etc.  2. 

I.  Cells  united  into  simple  or  branching  filaments.  27. 
2.  Cells  filiform,  spirally  twisted.  Spirui.ina. 
2.    Cells  not  filiform.  3. 

3.    No  reproduction  other  than  by  vegetative  division  of  cells;  no  dis- 
tinction of  base  and  apex.  4. 
3.    Reproduction  by  non-motile  spores  formed  by  division  of  contents  of 
a  cell,  as  well  as  by  vegetative  division  ;  cells  or  families  showing 
distinction  of  base  and  apex.  22. 
4.    Cells  solitary  or  united  in  small  indefinite  families  without  general 

membrane.  5. 
4.    Cells  united  in  more  definite  families,  with  general  membrane.  9. 
5.    Cells  spherical.  6. 
5.    Cells  not  spherical.  7. 
6.    Membrane  usually  thick  ;  cell  division  in  three  directions. 

Chroococcus. 

6.  Membrane  thin  ;  cell  division  transverse.  Synechocystis. 
7.  Cells  flattened,  outline  triangular.  Tetrapkdia. 
7.    Cells  elongate.  8. 

8.    Cells  slender,  fusiform.  DacTylococcopsis. 

8.  Cells  ovoid  or  subcylindrical.  Synechococcus. 
9.  Families  without  definite  form.  10. 
9.    Families  of  definite  form.  15. 

10.    Membrane  of  successive  generations  persistent,  the  older  enclos- 
ing the  younger  as  distinct  stratification.  11. 

10.    Membrane  diffluent ;  no  stratification.  14. 

II.  Cells  spherical.  12. 
11.    Cells  elongate.  GloeoThix  1:. 

12.    Stratum  solid,  formless  ;  cells  not  in  any  order.  Gloeocapsa. 

12.  Cells  in  more  or  less  distinct  order.  13. 
13.  Stratum  encrusting  ;  cells  in  vertical  series.  EnTophysalis. 
13.    Stratum  hollow  ;  cells  in  fours.  Placoma. 

14.    Cells  subspherical ;  division  in  three  directions.  Aphanocapsa. 

14.    Cells  elongate  ;  division  transverse.  Aphanothkce. 
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J5.  Free  floating.  16. 
15.    Attached.  21. 

16.    Cells  not  forming  a  single  superficial  layer  to  the  family.  17. 

16.  Cells  forming  a  single  layer.  20. 
17.  Families  spherical  or  suhspherical.  18. 
17.    Families  cubical.  EUCAPSIS. 

18.    Cells  spherical  or  suhspherical.  19. 

18.    Cells  elongate,  mostly  obpyramidal.  Gomphosphaeri a. 

19.  Families  clathrate.  Ceathkocystts. 
19.    Families  not  clathrate.  MICROCYSTIS. 

20.    Family  a  hollow  sphere.  COELOSPHAERIUM. 

20.    Family  a  membrane-like  expansion.  MERISMOPEDIUM. 
21.    Family  rounded  or  somewhat  tubercular,  cells  in  distinct  radiating 

series.  Oncohyrsa. 
21.    Families  flattened  or  encrusting;  cells  in  indistinct  series. 

Chlorogloea. 

22.    Cells  solitary  or  gregarious  ;  no  cell  division  except  in  formation 
of  spores.  Drkmocaki'a. 

22.  Cells  with  vegetative  division.  23. 
23.  Cells  mostly  gregarious,  but  not  in  definite  families.  XENOCOCCUS. 
23.    Cells  united  into  definite  families.  24. 

24.    Families   suhspherical   or   tubercular;    cells  in  only  indistinct 
arrangement.  PEEUROCAPSA. 

24.    Cells  distinctly  seriate.  25. 
25.    Cells  in  short  vertical  series,  laterally  united  into  an  extended 

encrusting  stratum.  Radaisia. 
25.    Cells  not  forming  an  extended  stratum.  26. 

26.    Cells  in  elongate  branching  series.  Hyei.ea. 

26.  Cells  in  short  unbranched  series.  Chamaesiphon. 
27.  No  spores  nor  heterocysts.  28. 
27.    Heterocysts  present.  40. 

28.    Terminal  hairs  present.  AmphiThrix. 

28.    No  terminal  hairs.  29. 
29.    Filaments  with  no  sheath,  or  exceptionally  with  a  very  evanescent 

one.  30. 
29.    Filaments  with  a  definite  sheath.  32. 

30.    Filaments  regularly  and  uniformly  spiral.  ArThrospira. 

30.  Filaments  not  at  all  or  only  slightly  and  irregularly  spiral.  31. 
31.  Filaments  united  in  small,  free  bundles  ;  marine.  Trichodesmium. 
3t.    Filaments  not  united.  Oscieeatorta. 

32.    Filaments  each  in  a  single  sheath.  33. 

32.  More  than  one  filament  in  a  sheath.  37. 
33.  Filaments  pseudo-branched.  Pi.ECTOnema. 
33     Filaments  unbranched.  34. 

34.    Sheaths  mucous,  diffluent,  uniting  the  filaments  into  a  submem- 
branaceous  stratum.  Phormidium. 
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34.  Sheaths  not  mucous  nor  diffluent.  35 
35.  Sheath  purplish.  Porphyrosiphon 
35.    Sheath  colorless  or  yellowish.  36 

36.    Tips  of  filaments  uniting  into  erect  pencillate  tufis.  Sympi.oca 

36.  Filaments  loose  or  matled  but  not  in  erect  tufls.  Lyngbya 
37.  Filaments  scattered  and  relatively  few  in  a  sheath .  38 
37.    Many  filaments  forming  a  dense  strand  in  the  sheath.  39 

38.    Sheath  wide,  mucous,  colorless,  diffluent  and  adherent. 

1 1  \  dkocoleum 

38.    Sheath  narrow,  firm,  colored  or  colorless,  free. 

SCHIZOTHRIX 

39.    Sheath  firm,  free.  SirocolEus 
39.    Sheatli  mucous,  adherent.  Microcoleus 
40.    No  terminal  hairs  present.  41 
40.    Terminal  hairs  present.  58 
41.    Filaments  unbranched.  42 
41.    Filaments  with  false  or  genuine  branching.  49 
42.    Sheaths  none  or  inconspicuous  and  diffluent.  43 
42.    Sheaths  evident.  48 
43.    Filaments  free,  or  adherent  but  in  no  definite  form.  44 
43.    Filaments  united  in  colonies  of  some  definite  form.  46 
44.    Heterocysts  terminal.  Cyi.indrospermum 
44.    Heterocysts  intercalary.  45 
45.    Cells  discoid.  Nodularia 
45.    Cells  globose  to  cylindrical.  Anabaena 
46.    Colony  with  firm  epidermal  layer.  NosToc 
46.    No  firm  epidermal  layer.  47 
47.    Colonies  in  form  of  minute,  membranaceous  scales. 

Al'HANIZUMENON 

47.    Colonies  tubular.  Wollea 
48.    Trichome  single  in  sheath.  MicrochaETE 
48.    Trichomes  several  in  sheath.  Hormothammon 
49.    False  branching  only  ;  filaments  of  a  single  series  of  cells.  50 
49.    True  branching ;  filaments  often  of  several  series  of  cells.  53 
50.    Trichome  single  in  sheath.  51 
50.    Trichomes  several  in  sheath.  52 
51.    Branch  arising  below  a  heterocyst,  usually  single.  Tolypothrix 
51.    Branch  arising  between  heterocysts  ;  single  or  geminate. 

SCYTONEMA 

52.    Trichomes  irregularly  curved  and  twisted  in  sheath. 

Hydrocoryne 

52.  Trichomes  one  or  several  in  sheath,  not  curved  ;  filaments 
penicillate  tufts.  Desmonema 
53.  Filaments  free.  54 
53.    Filaments  united  into  a  definite  stratum.  57 

54.    Filaments  of  a  single  series  of  cells.  55 
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54.    Filaments  of  more  than  one  series  of  cells.  56. 
55.    Shell-boring  algae ;  marine.  Mastigocolkus. 
55.    Free,  fresh  water.  Hapaj.osiphon. 
56.    Filaments  of  one  or  two  series  of  cells,  slender,  branching  uni- 
lateral. Ftschbrella. 
56.    Filaments  mostly  of  several  series  of  cells;  branching  irregular. 

Stigonema. 

57.  Stratum  small,  pulvinate,  firm.  Cai'SOSIRA. 
57.    Stratum  expanded,  rounded,  soft.  NOSTOCHOPSIS. 

58.    Filaments  single  or  tufted,  not  in  definite  colonies.  59. 

58.  Filaments  definitely  united.  61. 
59.  Trichomes  single  in  a  sheatb.  Cai.oThrix. 
59.    Trichomes  more  than  one  in  a  sheath.  60. 

60.    Sheath  including  original  trichome  and  branch.  DlCHOTHRIX. 

60.    Sheath  including  many  trichomes  and  branches.  POLYTHRIX. 
61.    Filaments  llexuously  curved  and  bent ;  heterocysts  intercalary  only. 

Bkachvtkichia. 

61.    Filaments  normally  straight  ;  heterocysts  basal  and  intercalary.  62. 
62.    Filaments  erect,  parallel,  seldom  branched,  laterally  united  into 

a  flat  expansion.  Isactis. 
62.    Filaments  radiating,  more  or  less  branched.     Rivtlaria  (incl. 

Gloeot  kichia). 


CHLOROPHYCEAE. 
Except  Desmidiaceae  and  Characeae. 

1.  Fresh  water  or  aerial.  2. 
1.    Marine.  141. 

2.    Cells  in  ordinary  condition  with  motile  cilia.  3. 

2.  Cells  without  cilia,  or  ciliate  only  in  reproduction.  15. 
3.  Cells  solitar}'.  4. 
3.    Cells  united  in  families  or  colonies.  7. 

4.    Cells  fusiform.  Chlorogonium. 

4.  Cells  spherical  to  ovoid .  5. 
5.    Protoplasmic  threads  passing  through  cell  wall. 

Haematococcus,  pp. 

5.    No  such  threads.  6. 

6.    Chrouiatophore  grass-green.  Chlamvuomonas,  pi-. 

6.  Chromatophore  blue-green.  Cryptcglhna. 
7.  Colony  without  gelatinous  envelope.  Spondylomorum. 
7.    Colony  with  general  gelatinous  envelope.  8. 

8.    Cells  without  membrane,  obconical,  with  wide  longitudinal  ribs. 

Pyramimonas. 

8.    Cells  with  membrane.  9. 
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g.    Cells  arranged  in  a  plate,  with  cilia  on  one  side.  Gonium. 
9.    Otherwise.  10. 
10.    Cells  conical,  crowded,  apices  approximately  near  center  of  colony. 

Pandorina. 

10.    Otherwise.  11. 
1  r.    Colony  spherical,  ellipsoidal  or  flattened,  cells  uniform  in  size.  12. 
II.    Colony  spherical  or  spheroidal,  or  ellipsoid  with  small  vegetative 
and  large  gonidial  cells.  13. 
Colony  ellipsoidal  or  spherical,  poles  not  differentiated. 

Eudorina. 

Colony  flattened,  horse-shoe  shape,  poles  differentiated. 

PlaTydorina. 

Sexual  reproduction  by  autheridia  and  oogonia  ;  colonies  usually  of 
over  500  cells.  Voi<VOX. 
13.    No  sexual  reproduction  known  ;  colonies  usually  of  less  than  300 
cells.  14. 
14.    Vegetative  and  gonidial  cells  in  separate  parts  of  the  colony. 

PLEIODORINA. 

14.  Vegetative  and  gonidial  cells  intermingled.  Besseyosphaera. 
15.    Cells  solitary  or  temporarily  and  loosely  adherent.  16. 


12. 


12. 


13- 


15.    Cells  more  or  less  permanently  united. 

16.  Endophytic. 

16.    Not  endophytic. 
17.    Frond  filiform. 
17.    Frond  not  filiform. 

18.    Frond  attached  by  stipe  with  basal  disk 
filamentous  desmids. 

18.    Without  stipe  or  disk. 
19.  Green. 
19.  Red. 

20.  Aerial. 

20.    Aquatic  or  on  wet  ground. 
21.  Endozoic. 
21.    Not  endozoic. 

22.    Attached  by  a  stipe  or  rhizoids. 

22.    Without  organ  of  attachment. 
23.    On  wet  grouud,  with  subterranean  rhizoids. 
23.    Attached  by  a  stipe  or  disk. 

24.    Cell  relatively  large,  rhizoids  branched. 

24.    Cell  smaller,  rhizoids  usually  unbranched. 
25.    Chromatophore  bell-shape,  with  one  pyrenoid 
25.    Chromatophores  several,  disk-shape  ;  no  pyrenoid.  CharaciopsiS. 

26.    Filiform,  branching.  27. 

26.  Otherwise.  28. 
27.    Branching  lateral.  Vaucheria,  pp. 

27.    Branchiug  dichotomous.  Dichotomosiphon. 


53- 
17- 
20. 

Phvi.i.osiphon. 

18. 

in  gelatinous  sheath  of 
Pkronieli.a. 

19. 

Chi,orochytrium. 
Rhodochytrium. 
Protococcus  (Incl.  Pleurococcus). 

21. 

ZOOCHLOREI^A. 

22. 

23- 
26. 
24. 

25- 

botrydium. 
Protosiphon. 
Characium. 
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28.    Cell  spherical,  covered  with  ridges  or  short  spines.  Tkocuiscia. 

28.  Otherwise.  29. 
29.    Cell  a  curved  or  coiled  cylinder.  Ophiocytium,  pp. 

29.    Otherwise.  30. 

30.  '  Cell  angular,  often  with  projections.  31. 

30.  Cell  rounded,  cylindrical,  or  filiform.  33. 
31.  Cell  with  distinct  central  polyedral  mass.  TeTRABDRON. 
31.    Rays  from  common  center  without  distinct  central  mass.  32. 

32.    Ray9  unbranched.  Cer  ASTER  ia.s. 

32.    Rays  dichotomously  divided.  T  hamniastrum. 

33.  Cell  with  one  or  more  projections.  34. 
33.    Cell  without  projections.  39. 

34.    Cell  bearing  a  branching  hair.  DlCRANOCHAETE. 

34.  Cell  bearing  spines  or  papillae.  35. 
35.  Cell  wail  with  thick  gelatinous  coating.  Micractinium. 
35.    No  such  gelatinous  coating.  36. 

36.    Cell  thin-walled  with  several  spines.  37. 

36.    Cell  thick-walled  with  rounded  or  conical  papilla. 

Centrosphaera. 

37.    Spines  relatively  thick  in  lower  half,  extremely  slender  in  upper 

half.  ACANT  HOSPJI AERA. 

37.    Spines  of  uniform  diameter,  or  gradually  tapering  but  without  sharp 
distinction  between  upper  and  lower  halves.  38. 

38.    Cell  dividing  longitudinally  only.  Franceia. 

38.    Cell  dividing  in  3  directions.  Lagerheimj a. 

39.  Cells  spherical.  40. 
39.    Cells  not  spherical.  48. 

40.    Without  pyrenoid.  41. 

40.  With  pyrenoid.  43. 
41.    Wall  thin.  Both ydiopsis. 

41-.    Wall  thick,  of  2  or  more  layers;  chloroplast  usually  red.  42. 

42.    Wall  of  uniform  thickness,  chromatophores  disk-shape. 

Palmellococcus,  pp. 

42.    Wall  becoming  thicker  at  one  side,  ultimately  forming  a  stipe- 
like prolongation.  Ukococcus. 
43.    Wall  thin,  homogeneous.  44. 
43.    Wall  thick,  protoplast  usually  red.  47. 

44.    Chromatophores  numerous,  disk-shape.  46. 

44.  Chromatophore  single.  45. 
45.  Zoospores  4-8  in  a  cell.  Chi.orosarcina. 
45.    Zoospores  many  in  a  cell.  Chi^OROCOCCUM. 

46.    Chromatophores  small,  rounded.  Eremosphakka. 

46.  Chromatophores  larger,  angular.  Excentko.sphaeka. 
47.    Living  near  surface  of  snow.  Chi.amviiumonas,  pp. 

47.    Living  elsewhere.  Haematococcus,  pp. 

48.    Cell  reniform.  NephrocyTium. 
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48.  Cell  not  reniform.  49. 
49.    Cell  ovoid  or  broadly  fusiform.  Oocystis,  pp. 

49.    Cell  more  elongate.  50. 

50.    Cell  fusiform  or  acicnlar.  51. 

50.    Cell  cylindrical.  STICHOCOCCUS,  PP. 

5r.    Cell  dividing  by  2  planes  at  right  angles,  daughter  cells  maintaining 

a  definite  order,  enclosed  loosely  in  gelatine.  Quadrigut.a. 
51.    Cells  dividing  obliquely.  52. 

52.    Cells  4-8  n  diatn.,  225-530  n  long,  many  seriate  pyrenoids. 

Cl<OSTERIOPSIS. 

52.    Cells  proportionally  shorter,  one  or  more  pyrenoids. 

Ankistrodesmus. 

53.  Cells  in  no  definite  order,  united  by  common  gelatine.  54. 
53.    Cells  definitely  arranged.  60. 

54.    Gelatine  amorphous.  •  55. 

54.  Gelatine  of  definite  form.  57. 
55.  Cells  ovoid  or  short-fusiform.  Coccomyxa. 
55.    Cells  spherical  or  subspherical.  56. 

56.    Broken  pieces  of  cell  wall  persisting  in  gelatine.  Sen  i/.ochi.amys. 

56.    Wall  entirely  dissolving  in  gelatine.  Pai.mei.i.a. 
57.    Gelatine  forming  a  membranaceous  expansion  or  tube. 

Tktraspora. 

57.    Gelatine  not  membranaceous  nor  tubular.  58. 

58.    Gelatinous  sheath  fusiform.  Fusoi.a. 

58.  Gelatine  forming  a  branching  filiform  thallus.  59. 
59.  Cells  large,  distantly  seriate.  Hormotila. 
59.    Cells  small,  uniformly  distributed. 

Palmodictyon  (incl.  PalmodacTyi.on),  pp. 

60.    Cells  included  in  general  gelatine.  62. 

60.  Cells  without  general  gelatine.  61. 
61.    Living  in  shells  of  mollusks.  Gomontia,  pp. 

61.    Not  in  shells.  82. 

62.    Gelatinous  thallus  filiform.  63. 

62.  Otherwise.  67. 
63.  Gelatinous  thallus  unbranched.  64. 
63.    Gelatinous  thallus  branched.  65. 

64.    Sheath  transversely  lamellate.        Gemineeea  (Hormospora). 

64.  Sheath  not  transversely  lamellate.  RAniOFii,UM. 
65.  Cells  at  end  of  branches.  Mischococcus. 
65.    Cells  throughout  filaments.  66. 

66.    Cells  fusiform.  Ei.akatothrix. 

66.    Cells  spherical,  walls  persisting  after  cell  division. 

Pai.modictyon,  pp. 

67.    Gelatinous  thallus  of  indefinite  form.  68. 
67.    Gelatinous  thallus  of  definite  form.  76. 
68.    Cell  wall  persistent  after  cell  division.  70. 
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68.  Cell  wall  not  persistent.  69. 
69.    Cells  in  twos  and  fours,  with  bristles  ;  chrotnatopbore  bine-green. 

Gloeochaete. 

69.    Xo  bristles;  chroma  to  phore  grass-green.  71. 
70.    Cells  spherical.  Gloeocystis,  pp. 

70-    Cells  elongate.  Dactyxothece. 
71.    Cells  crescent-shape.  Ktrchneriella. 
71.    Otherwise.  72. 
72.    Cells  in  one  plane.  73. 
72.    Cells  not  in  one  plane.  75. 
73.    Cells  without  prominences.  74. 
73-    Cells  with  projections  from  the  edges.  Tetrastrvm. 
74-    Cells  spherical,  in  groups  of  4,  groups  collected  without  definite 

order  into  colonies.  Westella. 
74.    Cells  of  various  form,  usually  flattened,  never  spherical :  groups 
of  4  usually  forming  larger  aggregates  in  one  plane. 

Crucigexia. 

75.    Cells  cylindrical  with  rounded  ends.  4-S  in  a  spherical  colony  : 

colonies  united  in  large  aggregates.  Gloeocystopsis. 
75.    Cells  ovoid-conical  to  ellipsoid,  in  groups  of  many  cells. 

Botryococcts  <incl.  Ixeffigiata). 
76-    Cells  united  in  branching,  articulate  filaments. 
76.    Otherwise.  79. 
77.    Thallnsa  horizontal  layer  of  densely  packed,  vertical  filaments.  78. 
77.    Thai  las  spherical,  tubercular,  or  branching.  Chaetophora. 
78.    Akinetes  and  zoospores  in  intercalary  sporangia. 

C  H  i_  <>  r  oty  li  r>i . 
78.    Akinetes  and  aplanospores  terminal :  zoospores  unknown. 

WrTTROCKIELLA. 

79.    Gelatinous  thallus  pyrifonn.  attached.  Apiocystis. 
79.    Gelatinous  thallus  rounded,  free.  80. 
So.    Colony  of  2-S  regularly  placed  cells,  usually  surrounded  by  dark 

bands.  Gloiotaenitm. 
So.    Otherwise.  81. 
81.    Chromatophore  single,  bell-shape.  Gloiococccs. 
81.    Chromatophores  several,  discoid.  Chxorobotrys. 
82.    Daughter  cells  persistent  in  wall  of  mother  cell :  no  other  union. 

83. 

82.  Cells  otherwise  united.  85. 
83.  Cells  ovoid.  84. 
83.    Cells  reniform.  N"ephr oc ytiu m - 

84-    Chromatophore  bine-green.  Glaitcocystis. 

84.    Chromatophore  grass-green.  Oocystis.  pp. 

85.    Cells  elongate,  stipitate.  the  stipe  of  one  cell  on  the  apes  of  another. 

Ophiocyttcm,  pp. 

85.    Otherwise.  86. 
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86.    Cells  united  to  form  a  disk.  87. 

86.  Otherwise.  SS. 
87.    Cells  trapezoidal.  2  to  a  colony.  Etj \stropsis. 

87.    Cells  of  various  forru,  many  in  a  colony.  Pedi astrim. 

88.    Cells  elongate,  united  side  to  side.  89. 

8S.  Otherwise.  90. 
89.  In  one  plane.  Scenedesmus. 
S9.    In  two  planes.  Tetradesmus. 

90.    Cells  arranged  symmetrically  about  a  center.  91. 

90.  Otherwise.  98. 
9r.  Cells  lunate  or  sickle-shape.  Selenastrim. 
91.    Cells  not  lunate  nor  sickle-shape.  92. 

92.    Colony  in  the  form  of  a  depressed  sphere;  cells  in  rings. 

Phvtomorii.a. 

92.    Otherwise.  93. 
93.    Cells  attached  by  one  end  at  center  of  colony,  radiating  in  all 

directions.  Actinastrum. 
93.    Cells  united  at  aamkwr  by  stipes.  ^  afcf^ gLfrai^i >  94- 

94.    Stipes  short,  unbranched.  n.  aJ^JL-t-  95. 

94.  Stipes  branched.  96.  , 
95.    Cells  with  spinous  projections.  Sorastrim. 
95.    Cells  without  spinous  projections.  Coelastrim. 

96.    Cells  in  series  on  gelatinous  strands.  Dictyocystis. 

96.  Cells  at  ends  of  strands.  97. 
97.  Cells  spherical.  Dictyosphaeriim. 
97.    Cells  reniform,  ovoid  or  cordate.  Dimorphococcus. 

98.    Cells  forming  an  expanded  membrane,  flat  or  tubular.  99. 

95.  Frond  filamentous.  105. 
99.  Membrane  attached.to  substratum  by  one  surface.  100. 
99.    Attached  only  at  base.  103. 

100.    Cells  with  hairs  or  bristles.  101. 

100.  Cells  without  hairs  or  bristles.  102. 
101.  Bristles  with  sheathed  base.  Coleochaete. 
101.    Hairs  without  sheathed  base.  ChaeTopeltis. 

102.    On  pebbles,  rarely  on  plants.  Protoderma,  pp. 

102.    On  shells  of  turtles.  Ulyella  (incl.  Dermatophytox). 

103.  Flat.  104. 
103.    Tubular.  Enteromorpha,  pp. 

104.    Chromatophore  stellate  ;  no  motile  spores.  Prasioi.a,  pp. 

104.    Chromatophore  discoid  ;  motile  spores  produced. 

Monostroma,  pp. 

105.  Filaments  forming  a  net.  Hvdrodictyox. 
105.    Filaments  not  forming  a  net.  106. 

106.    Filaments  of  a  single  series  of  cells.  10S. 

106.  Filaments  partly  of  more  than  one  series.  107. 
107.    Cells  ultimately  dividing  to  form  a  plane.  SCHrzoGOxn'M. 
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107.    Cells  ultimately  forming  a  parenchymatous  mass.  SCHIZOMBRIS. 

ro8.    Filaments  unbranched.  109. 

108.  Filaments  branched.  124. 
109.  Cells  breaking  to  show  II-section.  110. 
109.    Not  showing  H-section.  in. 

1  10.    Chromatophore  single,  parietal.  MlCROSPOKA. 

no.    Chromatophores  numerous,  disk-shape. 

Trihom7:ma  (Conferva). 
ill.    Division  of  cell  leaving  rings  about  the  filament,  at  upper  end  of  eel  1 . 

Of.dooon  1 UM. 

hi.    No  such  rings.  112. 

1  \2.    Protoplast  ovoid,  fusiform,  dividing  to  form  a  pair  of  conical  cells, 
base  to  base,  with  common  lamellate  wall.  Cyi.indrocapsa. 

112.    Otherwise.  •  113. 

1 13.  Chromatophore  net-shape,  or  breaking  up  into  small  disks.  1 14. 
.113.    Otherwise.  115. 

114.    Chromatophores  in  zones;    reproduction  by  oospores  and  an- 
theridia.  Sph  aeropi.ea. 

114.  Otherwise.  116. 
115.  Chromatophore  continuous,  parietal.  117. 
115.    Otherwise.  119. 

116.    Regularly  cylindrical,  attached.  Chaktomorimta,  PP. 

116.    More  or  less  irregular,  not  attached.  RHIZOCXONIUM,  PP. 

117.  Chromatophore  a  disk  or  plate.  STICHOCOCCUS. 
117.    Chromatophore  a  zonate  band.  118. 

118.    Apical  and  basal  cells  attenuate.  URONEMA. 

118.    Apical  and  basal  cells  little  attenuated.  Ui.othrix,  pp. 

119.  Chromatophore  an  axillary  plate.  120. 
119.    Otherwise.  121. 

120.    Spore  ovoid  with  3  longitudinal  ridges  and  many  fine  cross  lines. 

Dkbarya. 

120.    Spore  lentiform  or  with  outline  more  or  less  angled,  smooth  or 
scrobiculate.  MOTJGEOTIA. 
121.    Chromatophore  one  or  more  spiral  bands.  122. 
121.    Otherwise.  123. 
122.    Vegetative  cells  conjugating  directly.  Spirooyra. 
122.    Short  conjugating  cells  cut  off  from  the  long  vegetative  cells. 

Thmnooyra.* 

123.  Chromatophores  2  rounded,  excentric  disks.  Pleurodtscus. 
123.    Chromatophores  2,  stellate.  Zygnema. 

124.    With  hairs  or  setae.  125. 

124.  Without  hairs  or  setae.  133. 
125.  Aerial.  126. 
125.    Aquatic.  127. 

*  I.  F.  Lewis,  ms. 
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126.    Filaments  prostrate  at  base,  but  not  forming  a  definite  disk. 

Nyi.andera. 

126.  Definite  basal  disk  of  one  or  more  layers.  CEPHALEUROS. 
127.  More  or  less  endophytic.  132. 
127.    Not  endophytic.  128. 

128.    Setae  sheathed  at  base.  ChaETOSPHAERIDIDM. 

128.  No  sheaths.  129. 
129.  Setae  bulbous  at  base.  130. 
129.    Setae  not  bulbous.  131, 

130.    Frond  prostrate.  HERPOSTEIRON. 

130.    Frond  erect.  BUEBOCHAETE. 
131.    Cells  of  main  lilameuts  of  different  appearance  from  those  of  the 

definitely  outlined  branch  system.  DRAPARNALDI  A. 

131.    Axes  of  successive  orders  differing  only  in  size. 

STIGEOCI,ONItJM  (incl.  EnDOCEONIUM). 

132.    In  leaves.  ENDODERMA,  pp. 

132.  In  gelatinous  algae.  CHAETONEMA. 
133.  Aerial  or  terrestrial.  134. 
133.    Aquatic.  135. 

134.    Reproduction  by  zoospores  or  zoogametes.  T/RENTEPOHEIA. 

134.    Reproduction  by  oogonia  and   autheridia;  cell  division  as  in 
Oedogouinui.  (  >edoclai>ium. 

135.    Brandies  few-celled,  rhizoidal.  RHIZCOLONIUM,  pp. 

135.    Branches  similar  to  axes.  136. 

136.    Endophytic  partly  or  wholly.  ENDODERMA,  pp. 

136.  Not  endophytic.  137. 
137.  B<rect  filaments  densely  packed,  forming  a  definite  stratum.  138. 
137.    Otherwise.  139. 

138.    Sporangia  terminal.  Gongrosira. 

138.  Sporangia  intercalary.  LEPTOSIRA. 
139.  Very  minute  ;  no  cross  wall  at  base  of  branch.  MicroThamnion. 
139.    Larger;  cross  wall  usually  at  base  of  branch.  140. 

140.    Reproduction    by   large   cylindrical,    conical    or  barrel-shape 
akinetes.  Pithophura. 

140.    Reproduction  by  minute  zoospores  or  zoogametes. 

Cladophora,  pp. 

141.  Frond  not  formed  by  the  union  of  cells.  142. 
r4i.    Frond  formed  by  the  union  of  cells.  167. 

142.    Frond  a  single  cell  of  microscopic  size.  143. 

142.    Frond  larger,  often  of  much  differentiated  form,  but  not  divided 
into  cells.  153. 
143.    With  motile  cilia.  CrypTogeEna.  A. 

143.    No  cilia.  144. 

144.    Endophytic.  145. 

144.  Not  endophytic.  146. 
145.    Cell  ovoid,  with  rudimentary  stipe.  Codiolum  Pktrocelidis.  An. 
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145.    Cell  wiiliout  stipe. 

Chi.okochytkium  (incl.  CHLOROCYSTIS) .  Ap. 
146.    Kndozoic.  Chlorococccm.  An. 

146.  Not  endozoic.  147. 
147.    With  setae.  Dipj.cohaete.  As. 

147.  Without  setae.  148. 
148.    Cell  attached  by  a  stipe.  Codioi.um,  PP.  An. 

148.    Cell  without  stipe.  [49. 
149.    Cells  not  included  in  common  gelatine.  150. 
149.    Cells  included  in  common  gelatine.  151. 
150.    Chromatophore  disk-shape,  wall  uniform. 

Palmei.lococcus.  An. 
150.    Chromatophore  bell-shape,  wall  ultimately  much  thickened  on 
one  side.  Ukococcus.  An. 

151.    Gelatine  amorphous;  daughter  cells  included  in  persistent  wall 

of  mother  eel  1.  Gloeocystis.  Ap. 

151.  Gelatine  in  form  of  branching  lilaments.  152. 
152.  Filaments  imbedded  in  general  gelatine.  Coleinsiei.i.a.  P. 
152.    Filaments  not  imbedded  in  common  gelatine. 

Prasinocladus.  An. 
153.    Frond  differentiated  into  root,  stem  and  branches. 

Cauxerpa.    As.  Ps. 

153.  Otherwise.  154. 
154.    Vesicular.  Haucystis.  Pn. 

154.  Otherwise.  155. 
155.    Filaments  united  or  interwoven  to  form  a  frond  of  definite  form. 

156. 

155.    Otherwise.  163. 

156.    Not  calcified  ;  no  distinct  stipe.  Codium.    As.  P. 

156.  Calcified.  157. 
157.    Frond  of  seriate  disks.  Haumeda.  As. 

157.    Otherwise.  158. 

155.  Stipe  terminating  in  a  tuft  of  free  filaments.  Penic  ili.us.  As. 
158.    Otherwise.  159. 

159.    Frond  terminating  in  numerous  flat  expansions. 

Rhipocephai.us.  As. 

159.    Otherwise.  160. 
160.    Without  definite  cortical  layer.  161. 
160.    Cortical  layer  on  stipe  or  lamina.  162. 
16 [.    Filaments  of  frond  with  short  lateral  branchlets,  each  terminating 

in  a  2-6-parted  tenaculum.  Rhipii.ia.  As. 

161.    No  such  tenacula.  Avkainyii.i.ea.  As. 

162.    Cortex  of  divaricate,  labyrinthiform  branches  always  present. 

Cladocephalus.  As. 

162.    Cortex  of  lamina  wanting,  or  of  short,  little  divided  branches. 

UdoTEA.  As. 
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163.    In  the  interior  of  shells  of  uiollusks.  OSTREOBIUM.  A. 

163.    Otherwise.  164. 
164.    Erect  axis  with  brandies  of  one  or  more  orders,  mostly  plumose. 

Bryopsis.   a.  p. 

164.  Otherwise.  165. 
165.    Filaments  frequently  constricted,  especially  at  base  of  a  branch. 

DlCHOTOMOSIPHON.  AS. 

165.    Otherwise.  166. 
166.    Producing  oogouia  and  autheridia  ;  zoospores  multinucleate,  at 

ends  of  branches.  VATJCHERIA,  PP.    A.  P. 

166.    No  sexual  organs;  zoospores  uninucleate,  in  sporangia  shut  off 
from  frond  by  a  double  wall.  DERBESIA.  A.  P. 

167.    Forming  a  flat  or  tubular  membrane.  168. 
167.    Otherwise.  174. 
168.    Tubular.  169. 
168.    Flat.  170. 
169.    Cells  in  groups  of  four,  which  form  easily  separable,  longitudinal 

series.  Ilea.  An. 

169.    Seriatiou  less  distinct  or  lacking  ;  frond  not  splitting  readily. 

Bnteromorpha,  pp.   A.  P. 
170.    Attached  by  one  surface.  Protoi>Kkma,  pp.  An. 

170.    Attached  at  base  only.  171. 
171.    Membrane  formed  by  laterally  united  filaments,  in  a  regular  radiate 

pattern.  Anadyomene.  As. 

171.    Cells  of  membrane  not  showing  filamentous  origin.  172. 
172.    Membrane  distromatic.  Ui.va.    A.  P. 

172.    Membrane  monostromatic.  173. 
173.    Cells  in  more  or  less  distinct  series  in  two  directions  ;  chromatophore 

stellate;  reproduction  by  akiuetes.     Prasioea,  pp.    An.  Pn. 
[73.    Cells  not  in  series;    chromatophore  parietal;    reproduction  by 
motile  spores.  Monostroma,  pp.    A.  P. 

174.    Frond  of  relatively  large,  vesicular  cells,  attached  to  each  other 

and  to  subtratum  by  minute  cells.  Vai.onia.  As. 

174.    Otherwise.  175. 
175.    With  more  or  less  firm  calcareous  incrustation.  176. 
175.    No  calcareous  incrustation.  182. 
176.    Frond  with  slender  stipe,  bearing  one  or  more  cup-shape  disks, 

formed  by  united  whorled  branches,  containing  spores.  177. 
176.    Otherwise.  179. 
177.    Spores  imbedded  in  a  solid  mass  of  lime.  Acicuearia.  As. 

177.    Spores  free.  178. 
178.    Spores  not  calcified.  Acetabularia.  As. 

178.    Spore  membrane  calcified.  Chalmasia.  As. 

179.    Forming  a  disk,  closely  adherent  by  lower  surface. 

Petrosiphon.  As. 

179.    Erect.  180. 
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180.    Aunularly  constricted  stipe  bearing  at  summit  a  dense  mass  of 


branching  filaments.  Chamabdoms.  As. 

180.    Otherwise.  181. 

181.    Cyliudric-clavate,  uubranched.  Neomeris.  As. 

181.    Moniliform,  branched.  CymOPOEIA.  As. 

182.    Axis  erect,  unbranched,  with  frequent  whorls  of  ramuli.  183. 

182.    Otherwise.  184. 

183.    Sporangia  terminal.  DASYGLADOS.  As. 

183.    Sporangia  lateral.  BATOPHORA.  As. 

184.    Frond  a  solid  or  hollow  mass  of  small  polygonal  cells. 

D I CT  YOS  PH  A  E  R I A .  AS. 

184.    Distinctly  filamentous,  filaments  either  free  or  united  in  various 
ways.  185. 
185.    Living  in  the  substance  of  shells  of  mollusks.    Gomontia,  pp. 

A.  P. 

185.    Not  shell  boring.  186. 

186.    Filaments  united  laterally.  187. 

186.  Filaments  not  united  laterally.  193. 
187.  Forming  a  regular  disk.  188. 
187.    Forming  an  irregular,  loose  incrustation. 

PSEUDENDOCLONIUM.  An. 

188.    Disk  monstromatic.  189. 

188.  Disk  polystromatic.  191. 
189.    Setae  or  hairs  more  or  less  abundant.  Ocheochaete.    A.  P. 

189.    No  setae  nor  hairs.  190. 

190.    Disk  formed  of  filaments  radiating  from  center. 

Pringshejmia.  A. 

190.    Disk  formed  of  irregular  filaments.  Epiceadia.  A. 

191.  Setae  or  hairs  present.  192. 
191.    No  setae  nor  hairs.  Ueveli.a.  A. 

192.    Setae  articulate.  Arthrochaete.  B. 

192.    Setae  not  articulate.  Chaetoboei'S.  I!. 

193.    Horizontal  layer  producing  erect  filaments  with  terminal  or  lateral 

sporangia.  Piijnia.  A. 

193.    Otherwise.  194. 

194.    Filaments  unbranched.  195. 

194.  Filaments  branched.  201. 
195.  Filaments  of  a  single  series  of  cells.  196. 
195.    Filaments  in  part  of  several  series,  not  all  in  one  plane. 

Gayelea.  P. 

196.  Chromatophore  a  zonate  band  or  parietal  disk.  197. 
196.  Chromatophore  covering  cell  wall,  continuous  or  net-shape.  198. 
197.    Filaments  6  ix  diam.  or  more;  chromatophore  zonate. 


Ulothrix,  pp.    A.  P. 
197.    Filaments  6  m  diam.  or  less  ;  chromatophore  a  parietal  disk. 

Stichococcus,  pp.  An. 
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198.    Filaments  soft,  flaccid.  199. 

198.    Filaments  firm,  stiff.  200. 
199.    Cells  discoid,  in  wide,  hyaline,  gelatinous  filaments. 

Gemineei.a  (Hormostora) .  As. 
199.    Wall  soft,  but  not  thick  nor  gelatinous.  Hormiscia.    A.  P. 

200.    Filament  regularly  cylindrical.       Chaetomorpha,  PP.    A.  P. 

2<ki.  Filament  more  or  less  irregular.  Rhizoclonium,  pp.  A.  P. 
201.  Endozoic  or  endophytic,  exceptionally  epiphytic.  202. 
201.    Otherwise.  209. 

202.    In  outer  coating  of  shells  of  mollusks.  Tellamia.  An. 

202.    Rudo-  or  epiphytic.  203. 
203.    In  cell  wall  of  algae  or  among  cells  of  Zostera.  Endoderma, 

pp.    A.  P. 

203.    Endophytic  in  tissue  of  algae  ;  exceptionally  partly  epiphytic.  204. 

204.    Setae  or  hairs  present.  205. 

204.  No  setae  nor  hairs.  208. 
205.    Hairs  spiral.  Phaeophila.  As. 

205.    Hairs  or  setae  straight.  206. 

206.    Setae  arising  from  small  special  cells.        Bolbocoleon.  An. 

206.  Setae  arising  from  cells  of  filament.  207. 
207.  Setae  arising  from  back  of  horizontal  cells.  Beastophysa.  As. 
207.    Setae  arising  from  ends  of  upright  cells.         Acrochaete.  An. 

208.    Frond  a  basal  network  with  short  upright  branches. 

PSEUDODICTYON.  P. 

208.  Branching  irregular  ;  no  definite  network.  EndophyTon.  P. 
209.    Branches  rhizoidal.  Rhizoclonium,  pp.    A. P. 

209.    Branches  similar  to  axis.  210. 
210.    Branches  without  partition  at  base.  211. 
210.    Branches  with  partition  at  base.  212. 
211.    Frond  originating  in  a  single  erect  clavate  cell,  which  may  or  may 
not  remain  clearly  distinguishable  in  the  mature  plant. 

Siphonoceadus.  As. 

2U.    No  main  axis.  Ceadophoropsis.  As. 

212.    Branches  whorled,  unicellular.  Ernodesmis.  As. 

212.  Branches  not  whorled.  213. 
213.  Branches  adhering  to  each  other  by  tips.  214. 
213.    Branches  free.  217. 

214.    Branching  in  all  directions.  B00DEEA.  As. 

214.  Branching  in  one  plane.  215. 
215.    With  cylindrical  stipe.  Struvea.  As. 

215.    Without  stipe.  216. 

216.    Small  secondary  cells  partly  filling  interstices  ;  openings  rounded. 

Cystodictyon.  As. 

216.    No  secondary  cells  ;  openings  angular.     Microdictyon.  As. 
217.    Specialized  hooked  or  rhizoidal  branches  present;    cell  division 
largely  intercalary.  SpongomoRPHA.    A.  P. 
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217.    No  such  branches  ;  cell  division  chiefly  terminal. 

Cladophora,  PP.    A.  P. 


DESMIDIACEAE. 

Note.  —  In  this  list  and  in  the  following,  Cliaraeeae,  a  few 
genera  are  included,  in  all  probability  occuring  in  North 
America,  but  not  yet  authentically  recorded. 

1.    Cells  solitary,  separating  after  division.  2. 

I.  Cells  continuing  united.  20. 
2.  No  constriction  or  only  a  very  slight  one  between  two  seinicells.  3. 
2.    Semicells  separated  by  a  distinct  constriction.  10. 

3.  Cell  straight.  4. 
3,    Cell  more  or  less  distinctly  crescent  or  bow  shape.  9. 

4.    Chromatophore  parietal,  spiral.  Spirotarnia. 

4.  Chromatophore  not  spiral.  5. 
5.  Chromatophore  a  single  plate  in  each  cell.  Mksotaknium. 
5.    One  or  more  chromatophores  in  each  semicell.  6. 

6.    Chromatophore  stellate.  Cvi.jndrocystis. 

6.  Chromatophore  axial,  with  longitudinal  radiating  plates.  7. 
7.    Two  chromatophores  in  each  semicell.  Nrtrium,  pp. 

7.    One  chromatophore  in  each  semicell.  8. 

8.    Plates  of  the  chromatophore  with  entire  edges.  Prnium. 

8.  Plates  of  the  chromatophore  with  notched  edges.  Nrtrium,  pp. 
9.    Curvature  slight ;  chromatophore  with  convex  tip,  quite  filling  cell . 

Roy  a. 

9.  Curvature  slight  or  marked  ;  chromatophore  with  concavity  at  tip, 
leaving  space  for  apical  vacuole.  Ci.OSTrrium. 

10.  Semicells  several  times  as  long  as  broad  ;  median  constriction 
slight.  11. 

io.  Semicells  not  much  longer  than  broad;  median  constriction 
usually  marked.  15. 

II.  Semicell  with  a  notch  at  apex.  12. 
11.    Semicell  without  notch  at  apex.  14. 

12.    Cell  wall  with  rings  of  furcate  processes.  Triprocrras. 

12.  Cell  wall  smooth.  13. 
13.  Apical  notch  wide,  apical  angles  with  spines.  Ichthyocrrcus. 
13.    Apical  notch  narrow,  apical  angles  rounded.  Tetmemorus. 

14.    Bases  of  semicells  plicate.  DocmiUM. 

14.    Bases  of  semicells  not  plicate.  Pi.rurotarnium. 
15.    Cells  in  vertical  view  3  or  more  angled  or  with  radiate  projections; 

rarely  fusiform.  Staurastrum. 
15.    Cells  in  vertical  view  oval  to  fusiform,  elongate  at  right  angles  to 
line  of  front  view.  16. 
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16.    Cells  with  spines.  17. 
16.    Cells  without  spines.  18. 
17.    Semicell  with  central  protuberance.  Xanthidium. 
17.    No  central  protuberance.  Arthrodesmus. 
18.    Semicell  without  deep  incision.  COSMARIUM. 
18.    Semicell  with  distinct,  often  quite  deep  incision.  19. 
19.    Semicells  more  or  less  lobed  and  incised,  of  various  outline,  usually 
with  one  or  more  hemispherical  prominences  near  base. 

Euastrum. 

19.  Cells  strongly  compressed,  of  circular  or  oval  outline,  semicells 
usually  deeply  and  sharply  loped  and  incised,  usually  without 
conspicuous  prominences.  Micrasterias,  pp. 

20.    Cells   united   by  branching   gelatinous    bands,  not   in  simple 

filaments.  21. 
20.    Cells  united  into  simple  filaments.  22. 
21.    Bands  slender,  colonies  loose.  Cosmoceadium. 
21.    Bands  stout,  colonies  compact.  Oocarimi'm. 
22.    Protoplasm  colored  purple.  Ancyci.onrma. 
22.    Protoplasm  not  colored  purple.  23. 
23.    Cells  cylindrical,  length  many  times  the  diam.  ;   outer  wall  with 

spines  or  roughness.  24. 
23.    Cells  of  various  form,  not  long  cylindrical.  25. 
24.    Chromatophore  axial.  GonaToz.yc.on. 
24.    Chromatophore  parietal,  spirally  twisted.  Genicui.aria. 
25.    Cells  united  by  apical  processes.  26. 
25.    Cells  united  directly,  without  processes.  29. 
26.    Cells  squarish  in  front  view,  much  compressed,  united  in  ribbon- 
like series.  Micrastkrias  eoeiack a . 
26.    Cells  not  much  compressed  nor  squared  in  front  view.  27. 
27.    Apical  processes  short,  meeting  similar  processes  from  next  cell. 

Sphaerozosma. 

27.    Apical  processes  longer.  28. 
28.    Each  semicell  with  two  processes,  overlapping  on  next  cell,  but 

not  meeting  processes  of  the  latter.  Onychonkma. 
28.    Each  cell  united  to  the  next  cell  by  3  cylindrical  processes. 

Streptctnema. 

29.    Median  constriction  slight.  30. 
29.    Median  constriction  marked.  31. 
30.    Filaments  surrounded  by  a  wide  gelatinous  sheath. 

Hyaeotheca. 

30.    Filaments  without  gelatinous  sheath.  Desmidium,  pp. 

31.  Cells  round  or  elliptical  in  vertical  view.  32. 
31.    Cells  angular  or  with  radiate  arms  in  vertical  view.  33. 

32.    Cells  elliptical  in  vertical  view.  Spondyeosium. 

32.    Cells  circular  with  2  small  opposite  prominences  in  vertical  view. 

Gymnozyga. 
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33.    Cells  angular  in  vertical  view,  semicells  symmetrical. 

Desmidium,  PP. 

33.    Cells  quadrate  with  prolonged  angles,  prolongations  laterally  asym- 
metrical in  vertical  view  ;  semicells  asymmetrical  in  front  view. 

Phymatodocis. 

CHARACEAE. 

1.  Sporangium  with  coronula  of  5  unicellular  rays.  2. 
[.    Sporangium  with  coronula  of  5  bicellular  rays.  5. 

2.    Dioecious;  no  stipular  ring  to  whorls  of  leaves.  Tot.ypki.i.opsis. 

2.  Stipular  ring  present.  3. 
3.    Dioecious.  Chara,  pp. 

3.    Monoecious.  4. 

4.    Sporangium  below  the  antheridium.  Lami'KOThamni's. 

4.    Sporangium  laterally  between  antheridia.  LYNCHNOTHAMNTJS. 

4.    Sporangium  above  the  antheridium.  Ch\i<\,  pp. 

5.    Ant  heridium  terminal  on  a  leaf,  or  on  a  leaflet  not  of  the  last  order. 

NlTKI.I.A. 

5.    Antheridium  on  a  unicellular  lateral  leaflet.  Toi.ypella. 

PHAEOPHYCEAE 

I.    Unicellular,  minute.  PHAEOCOCCUS.  An. 

[.    l'luricellular.  2. 
2.    Filamentous,  articulate  at  least  in  younger  parts.  3. 
2.    Not  manifestly  filamentous  and  articulate.  28. 
3.    Free  filaments  arising  from  a  stratum  of  different  character,  consti- 
tuting an  important  part  of  the  vegetative  plant.  4. 
3.    Lower  stratum  wanting,  or  chiefly  an  organ  of  attachment.  14. 
4.    Lower  stratum  densely  branched  or  subparenchymatous,  not  mem- 
branaceous. 5. 
4.    Lower  stratum  of  horizontal  filaments  more  or  less  completely 
united  into  a  membrane.  7. 
5.    Free  filaments  not  monisiphonous.  Giraudia.  An. 

5.    Free  filaments  monosiphonous.  6. 
6.    Sporangia  at  base  of  free  filaments.  Elachista.    A.  P. 

6.    Sporangia  intercalary  in  filaments.  Lei'Tonema.  An. 

7.    Thick  walled ,  saccate  paraphyses  present.         Ascocyclus.    A.  P. 
7.    No  such  paraphyses.  8. 
8.    Prostrate  frond  growing  in  the  external  membrane  of  Laminaria. 

Dermatocelis.  B. 

8.  Prostrate  frond  endo-  or  epiphytic,  but  not  in  membrane.  9. 
9.    Sporangia  seriate.  ,  10. 

9.    Sporangia  not  seriate.  11. 

10.    Erect  filaments  branched.  Microspongium.  An. 

10.    Erect  filaments  not  branched.  Hapi.ospongidium.  P. 
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11.    Plurilocular  sporaugia,  dense  masses  of  squarish  cells,  occupying 
the  central  part  of  frond  ;  erect  filaments  few. 

Phaeostroma.  An. 
11.    Plurilocular  sporangia   scattered  among   erect  filaments,  not  in 
masses.  12. 
12.    Erect  filaments  and  sporangia  normally  arising  from  any  and  all 

cells  of  basal  layer.  Myrionkma.    A.  P. 

12.    Erect  filaments  and  sporangia  normally  arising  from  only  part  of 
basal  Layer.  13. 
13.    Erect  filaments,  etc.,  normally  arising  ouly  from  central  part  of 

basal  layer.  Hecatonema.  A. 

13.    Erect  filaments,  etc.,  normally  arising  iu  dense  groups  of  irregular 
form,  separated  by  vacant  spaces.  Chieionema.  A. 

14.    Lower  part  of  frond  endophytic.  15. 
14.    Not  endophytic.  17. 
15.    Erect  filaments  of  limited  growth  and  in  dense  tufts. 

Strepsithaua.  Ps. 

15     Erect  filaments  short  but  not  limited,  scattered.  16. 
16.    Eructificatiou  on  endophytic  portion.        Strebeonema.    A.  P. 
16.    Round    unilocular   sporangia  on  basal  filaments  ;  plurilocular 
sporangia  on  erect  filaments.  Mvriotrichia  FIEIFORMIS.  As. 
17.    Cells  normally  or  often  divided  by  longitudinal  walls.  18. 
17.    Cells  normally  not  divided  longitudinally.  19. 
18.    Frond  minute,  a  few  mm.  high,  longitudinal  division  of  cells  inci- 
dental and  irregular;  pi.  sp.  lateral,  cylindric  fusiform. 

Rhadinoceadia.  An. 
18.    Fronds  usually  larger,  longitudinal  division  of  cells  regular  and 
normal ;  pi.  sp.  chiefly  ovoid  ;  propagula  more  common. 

Sl'HACELARIA.     A.  P. 

19.    Uuil.  sp.  intercalary.  Pyeaielea.    A.  P. 

19.    Unil.  sp.  terminal,  lateral  or  unknown.  20. 
20.    Uuil.  sp.  terminal  or  unknown.  21. 
20.    Unil.  sp.  lateral.  25. 
21.    PI.  sp.  arising  from  division  of  an  intercalary  cell.  22. 
21.    PI.  sp.  arising  from  division  of  a  terminal  cell.  24. 
22.    PI.  sp.  short  horizontal  filaments  densely  packed  in  place  of  the 

mother  cell ;  unil.  sp.  unknown.  Haeothrix.  An. 

22.    PI.  and  uuil.  sp.  formed  from  intercalary  cells;  fronds  often  in 
part  inarticulate  aud  subparenchymatous.  23. 
23.    PI.  sp.  of  two  kinds,  one  resembling  Pylaiella,  the  other  as  project- 
ing sori ;  unil.  sp.  unknown.  Kjeu.mannia.  An. 
23.    Frond  articulate  only  in  younger  parts;  unil.  and  pi.  sp.  formed 
from  single  scattered  cells.              Stictyosiphon,  pp.    A.  P. 
24.    PI.  sp.  terminal  or  taking  the  place  of  a  vegetative  branch. 

Ectocarpus.    A.  P. 

24.    PI.  sp.  rounded,  in  dense  clusters.  Sorocarpus.  An. 
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25.    Unil.  sp.  in  twos,  opposite  on  a  veg.  cell,  producing  motile  spores. 

Isthmoim.ka.  An. 

25.    Unil.  sp.  producing  motionless  spores.  26. 
26.    Fructification  by  motionless  mouospores,  relatively  large,  and 

antlieridia  ;  (oospores?)  Haplospora.  An. 

26.    Mouospores    relatively   small,    in    pedicelled    sporangia,  often 
grouped  ;  also  ciliate  zoospores  in  spherical  sporangia. 

HeTERospora.  As. 
27.    Frond  of  short,  densely  forked,  radiating,  procumbent  branches, 

canaliculate  below.  H  apterophycus.  P. 

27.  Not  as  above.  28. 
28.  Frond  terete  or  slightly  compressed.  29. 
28.  Frond  flat  or  strongly  llattened,  or  saccate,  or  tubercular.  55. 
29.  Frond  unbranched.  30. 
29.  Frond  branched.  35. 
30.  Frond  tubular.  31. 
30.    Frond  solid.  Litosiphon.  An. 

31.    Delicate,  wall  monostromatic.  Phakosaccion.  An. 

31.    Stouter  and  coaser  ;  wall  pleiostromatic.  32. 
32.    Frond  with  internal  diaphragms,  but  no  external  constrictions. 

Chokija.    A.  P. 

32.    No  internal  diaphragms.  33. 
33.    Mature  frond  with  frequent  constrictions;  pi.  sp.  compacted,  form- 
ing a  continuous  coating.  SCYTOSII'HUN.     A.  P. 
33.    Not  constricted.  34. 
34.    Sporangia  free,  with  unicellular  paraphyses.  Dei.amakha.  An. 
34.    Sporangia  in  small  prominentsori  with  pluricellular  paraphyses. 

Aspkkococcus.    A.  P. 
35.    Frond  composed  of  branching  articulate  filaments,  united  by  com- 
mon gelatine  into  a  terete  frond.  36. 
35.    Not  entirely  composed  of  articulate  filaments.  40. 
36.    Froud  little  branched  ;  cortical  layer  of  short,  closely  packed  fila- 
ments enclosing  the  pyriform  unil.  sp. ;  pi.  sp.  unknown. 

Gobi  a.  An. 

36.    Frond  freely  branched  ;   cortical  layer  of  long,  loose  filaments 
bearing  unil.  and  pi.  sp.  37. 
37.    Cortical  filaments  free,  little  gelatinous;   frond  beset  throughout 
with  abundant,  long,  little  branched,  articulate  hairs. 

Myriocladia.  An. 

37.    Whole  frond  gelatinous  ;  hairs  less  conspicuous  or  absent.  38. 
38.    Axillary  layer  of  closely  packed  adherent  filaments.  39. 
38.    Axillary  layer  of  loose,  more  or  less  free  filaments  ;  cortical  fila- 
ments ending  in  large,  subspherical  cells.    Mesogloia.    A.  P. 
39.    Unil.  sp.  near  base  of  cortical  filaments  ;  pi.  sp.  filiform,  seriate  on 
outer  side  of  upper  part  of  cortical  filaments  ;  soft  and  gelatinous. 

Castagnea.    A.  P. 
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39.    Uail.  sp.  at  base  of  cortical  filaments;  pi.  sp.  from  lower  cells  of 
same  or  wanting  ;  firm  and  cartilaginous.    Chordaria.    A.  P. 
40.    Frond  more  or  less  distinctly  annulate,  of  a  few  series  of  squarish 
cells,  growth  by  a  large  hemispherical  terminal  cell. 

DlCTYERPA.  As. 

40.    Frond  not  annulate.  41. 
41.    Main  axis  densely  beset  with  short,  limited  branches.  42. 
41.    Differentiation  not  so  sharp.  45. 
42.    Maiu  axis  unbranched,  limited  branchesshort  nearits  base,  longer 

above.  Mvriotrichi  a.  An. 

42.    Main  axis  branched.  43. 
43.    Main  axis  with  distichous  limited  branches. 

Chaetopteris.    An.  Pn. 
43.    Branching  not  distichous.  44. 
44.    Branches  dense  and  irregular  ;  fructification  in  a  dense  cluster  in 

axil  of  a  branch.  Haeopteris.  An. 

44.    Main  axis  producing  dense  whorls  of  short  limited  branches  and 
pedicelled  sporangia.  Cladostephus.    An.  Pn. 

45.    Interior  of  frond  of  relatively  large,  roundish-angular  cells.  46. 
45.    Not  of  such  cells.  52. 
46.    Youngest  growth  showing  more  or  less  distinct  articulation,  which 

disappears  in  more  mature  part.      Stictyosiphon,  pp.    A.  P. 
46.    Inarticulate  throughout.  47. 
47.    Fronds  slender,  compressed  above,  branching  dichotomous,  fruit  in 

superficial  sori.  Chnoospora.  P. 

47.    Branchiug  not  dichotomous.  48. 
48.    Fronds  mostly  hollow.  50. 
48.    Fronds  mostly  solid  ;  pi.  sp.  unknown.  49. 
49.    Central  layer  of  large  cells  ;  cortical  layer  of  small  densely  packed 
cells  ;  unil.  sp.  external  to  the  cortical  layer,  among  densely 
packed,  unbranched  paraphyses.  Myeeophycus.  P. 

49.    Less  distinction  between  central  and  cortical  layers;  unil.  sp.  im- 
mersed or  slightly  projecting.  Dictyosiphon.    A.  P. 
50.    PI.  sp.  short-cylindrical,  in  dense  sori  on  surface  of  frond  ;  unil. 

sp.  unknown  ;  branching  irregular.  51. 
50.    PI.  sp.  ovoid,  scattered  or  in  irregular  sori;  unil.  sp.  ovoid,  form- 
ing rings  about  the    frond ;    branching   mostly  opposite  or 
whorled.  Striaria.  A. 

51.    Growth  intercalary.  Rosenvingia.  As. 

51.    Growth  trichothallic.  Coeloceadia.  B. 

52.    Fertile  fronds  thickly  set  with  papilla-like  tufts  of  mingled  spor- 
angia, paraphyses  and  hairs;  branching  irregular. 

Stilophora.  A. 

52.    Fruit  not  in  papillae  ;  branching  irregularly  opposite  or  alternate ; 
tufts  of  delicate  hairs  on  younger  growth.  53. 
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53.    Sporangia  immersed,  little-  differentiated  from  veg.  cells. 

Dbsmarbstia.  a.  p. 

53.    Sporangia  external.  54. 
54.    Limited  branches  in  whorls;  a  limited  branch  may  develop  into  a 

series  of  small  anil.  sp.  Akthhoci.adia.  A. 

54.    Limited  branch  clavate,  ending  in  a  tuft  of  hairs;   pyriforin  or 
obovoid  unil.  sp.  formed  around  the  clavate  limited  branch. 

Sporochnus.   As.  Ps. 

55.  Frond  horizontally  expanded,  attached  by  the  under  surface.  56. 
55.  Frond  not  horizontally  expanded.  60. 
56.  Frond  of  several  layers  of  squarish  cells.  AGLAOZONIA.  As. 
56.  Frond  of  articulate  lilaments.  57. 
57.  Unil.  sp.  terminal  on  the  erect  filaments.  58. 
57.    Unil.  sp.  lateral  on  the  erect  filaments.  RALFSIA.    A.  P, 

58.  Fructification  continuous.  59. 
58.    Fructilication  in  distinct  sori.  SORAPION.  An. 

59.    Epiphytic;  chromatophore  single  in  a  cell.  SYMPHYOCARPUS.  An. 
59.    Saxicolous;  chromatophores  several  in  a  cell .  LlTHCVDERMA.  An. 
60.    Frond  saccate,  mostly  epiphytic  ;  pi.  sp.  unknown.  61. 
60.    Frond  not  saccate.  62. 
61.    Unil .  sp.  immersed  or  slightly  projecting.  Coii.odesmk.  P. 

61.    Unil.  sp.  clavate,  forming  with  clavate  paraphyscs  distinct  papilli- 
form  sori.  Sorantiikka.  Pn. 

62.    Forming  irregular  vesicular  or  tubercular  expansions,  later  some- 
times perforate.  63. 
62.    Not  vesicular  nor  tubercular.  66. 
63.    At  maturity  an  open  network.  Hydroclathrts.    As.  Ps. 

63.    Irregularly  perforate  at  a  late  stage  or  not  at  all.  64. 
64.    Frond  of  roundish  cells;  pi.  sp.  cylindrical,  forming  with  unicell- 
ular paraphyses  small  superficial  sori.  Colpomenia.    As.  Ps. 
64.    Frond  in  whole  or  part  of  articulated  filaments.  65. 
65.    Cortical  filaments  attenuate  to  each  end  ;  unil.  sp.  cylindrical  or 

slightly  clavate.  Cylindrocarpus.  P. 

65.    Cortical  filaments  short-clavate,  unil.  sp.  ovoid  or  pyriforin. 

Leathesia.    A.  P. 
66.    Frond  compressed  below,  flat  and  narrowly  linear  above,  branched, 

the  conical  fertile  branches  terminal.  Carpomitka.  Pn. 

66.    Fronds  flat  in  whole  or  in  part,  fruit  not  on  conical  branches.  67. 
67.    Fronds  distinctly  membranaceous,  relatively  thin,  not  massive  nor  of 

great  size.  68. 
67.    Fronds  usually  of  large  size  and  massive  structure,  often  with  con- 
siderable differentiation  of  tissue.  80. 
68.    Frond  of  one  to  several  layers  of  squarish  cells.  69. 
68.    Frond  not  consisting  of  squarish  cells.  78. 
69.    Tetraspores,  undivided  spores  and  antheridia  external  on  the  frond. 

70. 
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69.    Utiil.  and  pi.  sp.  from  superficial  cells,  immersed  or  projecting.  76. 
70.    With  midrib.  DicTyopteris.    As.  Ps. 

70.    Without  midrib.  71. 
71.    Fronds  showing  zouate  Hues  of  growth.  72. 
71.    No  zonate  lines  of  growth.  74. 
7_'.    Growing  margin  involute  ;  zones  of  hairs  concentric  with  zones  of 

fructification;  frond  usually  lightly  calcified.  Paihna.  As.  Ps. 
72.    Margin  not  involute  ;  little  or  no  calcification.  73. 
73.    Fructification  normally  on  one  side  only  of  frond  ;  felted  fibres  from 

lower  part  of  frond  assisting  in  attachment.  Zonaria.   As.  Ps. 
73.    Fructification  normally  on  both  sides  of  frond  ;  little  or  no  felted 
fibrous  growth.  Taonia.  Ps. 

74.    Frond  of  more  than  two  layers  of  cells.       SpaToglossum.  As. 
74.    Frond  of  not  more  than  two  layers  of  cells.  75. 
75.    Frond  of  a  single  layer  of  cells.  DiCTYOTA.    As.  PS. 

75.    Frond  of  two  layers  of  cells,  throughout  or  at  margins. 

Dii.ophus.    As.  Ps. 

76.    Frond  umbilicate  or  infundibuliform.     Omphai.ophvllum.  B. 
76.    Frond  not  as  above.  77. 
77.    Frond  with  scattered  hairs;  pi.  sp.  often  prominent;  frond  quite 

narrow.  DesmoTrichum.    An.  Pn. 

77.    Frond  with  tufted  hairs  arising  from  depressions;  pi.  and  unil.  sp. 
immersed  ;  frond  wider  and  larger.  .      Punctaria.    An.  Pn. 
78.    Interior  of  loosely  interwoven  articulate  branching  filaments. 

Endarachne.  P. 

78.    Interior  of  roundish  or  elongate  cells,  not  filamentous.  79. 
79.    PL  sp.  cylindrical,  closely  packed  laterally  in  continuous  sori  ;  unil. 

sp.  unknown.  Petai.onia  (Phyij.itis).    A.  P. 

79.    Pyriform  or  obovoid  unil.  sp.  and  hairs  in  scattered  sori,  paraphyses 
wanting;  unil.  sp.  unknown.  Hai.orhipis.  P. 

80.    Unil.  sp.  in  superficial  sori ;  any  other  fructification  occuring  in 

embryonal  stage  only.  81. 
80.    Oogonia  and  autheridia  in  sunken  conceptacles,  formed  on  spec- 
ialized portions  of  the  frond  ;  no  asexual  fructification.  98. 
Si.    Stipe  unbranched,  usually  persistent,  sometimes  vanishing;  blade 

plane,  entire,  split  or  perforate.  82. 
81.    Stipe  branched.  90.. 
82.    Not  producing  sporophylls.  83. 
82.    Producing  sporophylls.  ,  89. 

83.    Holdfast  not  branched;  blade  not  split  nor  perforate ;  paraphyses 
without  hyaline  appendages;  cryptostomata  present. 

Phyi.i.aria.  An. 

83.    Holdfast  branched  or  discoid  ;    paraphyses  with  hyaline  append- 
ages; no  cryptostomata.  84. 
84.    Stipe  short,  the  base  of  the  blade  emitting  haptera,  and  attaching, 
the  stipe  disappearing.  Hedophyllum.  Pn. 
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84.    Stipe  long  or  short,  persistent,  the  blade  not  rooting.  85. 
85.    Blade  with  frequent  and  regular  perforations.  AGARUM.   An.  Pn. 
85.    Blade  imperforate,  rarely  with  a  few  indefinite  perforations.  86. 
86.    Blade  without  longitudinal  ribs  or  folds.       Laminaria.    A.  P. 
86.    Blade  with  longitudinal  ribs  or  folds.  87. 
87.    Blade  with  a  broad,  shallow  meridional  fold.  Pi.EUROPHYCUS.  Pn. 
87.    Blade  with  several  ribs  or  folds.  88. 
88.    Three  longitudinal  folds  on  one  side  of  the  blade. 

CymaThERE.  Pn. 
88.    Ribs  alternating  on  the  two  sides;  bullations  between,  becoming 
perforate.  Costaria.  P. 

89.    Sporophylls  of  limited  growth  ;  blade  with  distinct  midrib. 

Ai.aria.    An.  Pn. 
89.    Sporophylls  of  unlimited  growth  ;  no  distinct  midrib. 

Pteryoophora.  P. 

90.    Blade  soon  dividing  into  secondary  fan-shaped  perforate  blades. 

Thai.assiophyi.lum.  Pn. 
90.    Blade  imperforate.  91. 
91.    No  definite  sporophylls.  92. 
91.    Definite  sporophylls  present.  96. 
92.    Branching  dichotomous  practically  throughout.  93. 
92.    Branching  soon  unilateral  and  sympodial.  95. 
93.    Stipe  flattened,  prostrate,  rooting.  Dictyoneuron.  P. 

93.    Stipe  hollow  in  part,  with  branches  and  leaves  at  the  summit.  94. 
94.    Hollow  stipe  cylindrical,  of  uniform  diameter.    Postelsia.  P. 
94.    Stipe  solid  below,  hollow  above,  terminating  in  a  large  hollow 
bulb,  with  constriction    at  base,  bearing  short,  dichotomous 
branches  ending  in  narrow  leaves.  Nereocystis.  P. 

95.    Stipe  solid,  slender,  blades  with  bladders  in  their  bases. 

Macrocystis.  P. 

95.  Stipe  solid  below,  hollow  above,  terminating  in  a  large  hollow  bulb, 
with  constriction  at  base,  from  which  arise  two  branches,  divid- 
ing at  first,  dichotomously,  soon  sympodially. 

Pelagophycus.  Ps. 
96.    Stipe  short,  apparent  forking  due  to  the  decay  of  central  base  of 
blade  and  persistence  of  thickened  margins;    sporophylls  on 
divisions  of  blade.  Eisenia.  Ps. 

96.    Stipe  long,  many  times  branched.  97. 
97.    Blade  splitting  into  long  narrow  divisions,  with  broader  falcate 

sporophylls.  Lessoniopsis.  P. 

97.  Stipe  flattened,  bearing  small  blades,  often  with  basal  bladders,  and 
small  sporophylls.  Ecregia.  P. 

98.    No  distinct  limited  growth  of  any  kind.  99. 
98.    Distinct  limited  growth  of  some  sort  present.  102. 
99.    No  midrib  ;  oogonium  dividing  to  form  two  oospores.  100. 
99.    Midrib  present.  101. 
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100.    Oospores  equal.  Pelvetia.  P. 

100.    Oospores  very  unequal.  PETA'ETIOPSIS.  P. 

101.    Oogonium  dividing  to  form  eight  oospores.  Fucus.  A.  P. 

101.    Oogonium  dividing  to  form  two  unequal  oospores. 

HESPEROPHYCUS.  P. 

102.    Only  limited  branches  short  lateral  growths,  mostly  later  devel- 
oping receptacles  ;  other  branching  chiefly  dichotomous. 

ASCOPHYLLUM.  A. 

102.  Branching  monopodial.  103. 
103.    Receptacles  appearing  axillary  to  specialized  limited  branches. 

107. 

103.    Receptacles  not  appearing  axillary.  104. 

104.    Vesicles  present  as  distinct  organs.  106. 

104.  Swellings  present  in  branches,  but  not  as  distinct  organs.  105. 
105.  Swellings  limited  to  the  ultimate  branches.  Cystophyixum.  P. 
105.    Swellings  not  so  limited.  CysToseira.    As.  P. 

106.    Vesicles  with  septate  interior  ;  branching  distichous. 

Haudrys.  P. 

106.    Vesicles  with  continuous  interior  ;  branching  radial. 

Cystophora.  P. 
107.    The  obconical  limited  branches  often  vesicular  below. 

TURBINARIA.  AS. 

107.    Limited  branches  foliaceous  ;  vesicles  spherical  or  elongate,  solitary. 

Sargassum.    As.  Ps. 


RHODOPHYCEAE. 

Note.  A  certain  number  of  Myxophyeeae  and  Chlorophy- 
ceae  have  a  red  color,  but  the  pigment  is  different  from  that  of 
the  Rhodophyceae,  and  seldom  misleads  an  experienced  stu- 
dent. It  is  impossible,  however,  to  give  any  satisfactory  ac- 
count of  this  color  shade  matter  in  a  key.  The  only  genus  of 
Rhodophyceae  with  cells  not  in  fronds  of  definite  form  is 
Porphyridium,  so  the  Myxophyceous  red  species  of  Gloeocapsa, 
Dermocarpa,  Radaisia,  and  the  Chlorophyceous  Haematococcus, 
Protosiphon  and  Palmellococcus  should  give  no  trouble.  Red 
forms  occur  in  the  filamentous  Myxophyeeae,  Spirulina,  Oscil- 
latoria,  Porphyrosiphon ,  Phormidhim  and  Schizothrix,  but  the 
character  of  the  filament  is  quite  unlike  anything  in  the  Rho- 
dophyceae. Rhodochytrium  of  the  Chlorophyceae  is  a  leaf  para- 
site ;  the  orange  red  of  Sphactoplea,  the  orange  or  rarely  violet 
of  Trentepohlia  are  not  at  all  Rhodophyceous.    The  student  will 
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soon  be  able  to  distinguish  them  from  the  few  lower  forms  of 
the  Rhodophyeeae,  to  which  only  there  is  a  slight  resemblance. 
On  the  other  hand,  Asterocytis  and  Goniolrichum ,  among  the 
lowest  of  the  Rhodophyeeae,  assume  under  unfavorable  con- 
dititions  a  Myxophyceous  color. 


RHODOPHYCEAE. 

[.    Cells  free,  or  united  by  structureless  gelatine.    On  earth,  etc. 

PORPHYRIDIUM. 

i.    Cells  united  into  fronds  of  definite  form.  2. 

2.    Minute  parasites,  each  usually  limited  to  one  host.  3. 

2.  Not  parasitic.  10. 
3.    Leaf-like  growth  on  Nitophyllum.  Gonimophyi.i.um.  I'. 

3.    Not  leaf-like.  4. 

4.    Forming  tubercular  subdigitate  masses  on  Phyllophora. 

Ceratocoi.ax.  B. 

4.  Not  as  above.  5. 
5.  Irregularly-lobcd  swellings  on  Ahn  feldtia.  Sti'.kkocoi.aw  A.  P. 
5.    Not  irregularly  lobed.  6. 

6.    Erect  polysiphonous  branches  bearing  cystocarps  and  antheridia. 

Cof.acodasva.  P. 

6.    Frond  solid,  even  or  slightly  lobed.  7. 
7.    External  plant  consisting  chiefly  of  seriate  tetraspores  (nemathecia)  ; 
no  other  fruit  known.    On  Phyllophora  and  Gymnogongrus. 

Actinococcus.    A.  P. 

7.  Sexual  and  other  fruit  of  normal  form  ;  no  nemathecia.  8. 
8.  Cystocarp as  in  Rhodomelaceae  ;  on  Laurencia.  Janczewsk i a.  P. 
8.    Cystocarp  as  in  Sphaerococcaceae ;  on  Gracilaria. 

Gracilariopsis.  P. 

8.    Cystocarp  as  in  Gelidiaceae.  9. 
9.    Cystocarps  few  on  each  individual,  with  shallow  interior;  on  Rhodo- 

mela.  Harveyei.i.a.  An. 

9.    Cystocarps  many  on  each  individual,  with  deep  interior;  on  Poly- 
siphonia.  Choreocolax.  An. 

10.    Filiform;  cylindrical,  nioniliform,  or  slightly  compressed.  11 
ro.    Otherwise.  117. 
11.    Unbranched.  12. 
11.    Branched.  13. 
12.    Principally  monisiphonous  ;  color  bright  red  ;  monospores  formed 
in  small  oblique  cells  cut  off  fro-m  vegetative  cells. 

Erythrotrichta.    A.  P. 
12.    Principally  polysiphonous  ;  color  purplish  ;  monospores  formed  in 
ordinary  vegetative  eells.  Bangia.    A.  P. 
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13.    Branches  attHched  to  each  other  to  form  a  loose,  open  network. 

Halouictyon.  As. 

13.    Otherwise.  14. 
14.    Frond  solid,  dense,  a  few  cm.  high,  simple  or  1-3  times  forked. 

CORYNOMO  RPH  A .  As. 

14.    Branching  more  fully  developed.  15. 
15.    Fresh  water.  16. 
15.    Marine.  20. 
16.    Main  axis  distinctly  articulate,  except  in  oldest  parts.  17. 
16.    Body  of  frond  not  distinctly  articulate.  18. 
17.    Main  axis  of  a  single  series  of  large  cells,  later  developing  a  cortex 
of  1-4  layers  of  minute  cells  ;  slender,  much  branched  ;  not  gela- 
tinous. COMPSOPOGON. 
17.    Main  axis  of  a  single  series  of  cells,  at  first  naked,  later  with  rhi- 
zoidal  coating  ;  gelatinous.  BATRACHOSPERMUM. 
18.    GelatiiiQus;  axis  of  very  slender,  interwoven  filaments,  surrounded 

by  a  dense  coating  of  long,  articulate  hairs.  Thorka. 
18.    Not  gelatinous  ;  no  hairs.  19. 
19.    Elongate,  tubular,  slender,  more  or  less  branched,  with  firm,  cellu- 
lar wall  and  slender  central  axis;  usually  with  regular,  torulose 
swellings.  Lemanka. 
19.    Short,  nearly  solid,  densely  branched,  with  irregular  swellings. 

TUOMEYA. 

20.    Primary  cells  without  cortication  or  other  secondary  growth,  ex- 
cept sometimes  by  descending  rhizoids  on  older  parts.  21. 
20.    Secondary  growth  manifest.  35. 
21.    Frond  with  wide  gelatinous  sheath  ;  pseudo-branching  only.  22. 
21.    Less  gelatinous ;  true  branching  present.        •  23. 
22.    Cells    uuiseriate,  usually  longer  than  broad;    reproduction  by 

akinetes.  ASTEROCYTIS.  A. 

22.    Cells  often  pluriseriate,  usually  shorter  than  broad  ;  no  akinetes. 

GONIOTRICHUM.     A.  P. 

23.    Minute  filaments  penetrating  shells.  Conchoceus.    A.  P. 

23.    Not  inhabiting  shells.  24. 
24.    Erect  filaments  arising  from  creeping  filaments  attached  by  rhi- 
zoids with  expanded  ends.  25. 
24.    Basal  filaments  wanting,  or  less  definite  and  without  the  special 
rhizoids.  28 
25.    Asexual  fruit  4-parted  (tetraspores)  26. 
25.    Asexual  fruit  many  parted  (polyspores) ;  cystocarp  with  wide  gela- 
tinous wall.  Spermothamnion.    A.  P. 
26.    Main  axis  prostrate  ;  glandular  cells  frequent. 

Antithamnion,  pp.  A. 
26.    Main  axis  erect ;  no  glandular  cells.  27. 
27.    Branching  very  regularly  pinnate  ;  tetraspores  tripartite,  seriate  in 
place  of  ultimate  ramuli.    Gymnothamnion  bipinnatum.  As. 
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27.    Branching    irregular  or  obscurely  pinnate;    tetraspores  cruciate, 
scattered  or  corymbosely  aggregated.  Rhodochorton.    A.  P. 
28.    Tetraspores  cruciate  ;  branching  mostly  opposite. 

Antjthamnion,  pp.    A.  P. 
28.    Asexual  fruit  not  cruciate.  29. 
29.    Asexual  fruit  mostly  undivided  (monospores),  rarely  bispores  or 

tetraspores.  30. 
29.    Asexual  fruit  4-many  parted.  32. 
30.    Monospores  in  series,  developed  from  cells  of  ultimate  ramuli. 

Skirospora.  A. 

30.    Monospores  solitary  or  clustered,  not  seriate.  31. 
31.    Minute  epiphytes  or  on  bryozoans  etc.,  rarely  1  cm.  high. 

ACROCH AKTIUM .     A.  P. 

31.    Larger;  few  to  many  cm.  high.  Monospora.  As. 

32.    Asexual  fruit  many-parted.  Pi.eonospori um.    A.  P. 

32.    Asexual  fruit  4-parted.  33. 
33.    Numerous  short  branches  and  descending  rhizoidal  filaments  making 

a  spongy  coating  about  main  axi9.  SPONGOCLONIUM.  As. 

33.    Branches  free,  rhizoidal  growth  limited  ;  no  spongy  coating.  34. 
34.    Tetraspores  seriate  on  ramuli.  Cai.ijthamnion.    A.  P. 

34.    Tetraspores  whorled  at  nodes.  Griffithsia.    A.  P. 

35.    Filaments  of  a  single  series  of  cells,  showing  plainly  throughout  or 
concealed  by  cortication  or  by  short  radial  limited  branches  whose 
apices  form  a  continuous  surface.  36. 
35.    Monosiphonous  axis  distinguishable  only  in  the  earliest  stages  or 
not  at  all.  74. 
36.    Cells  of  monosiphonous  axis  surrounded  by  cells  of  the  same  length 

(pericentral  cells)  with  or  without  cortication.  37. 
36.    No  regular  pericentral  cells.  55. 
37.    Pericentral  cells  3.  Fai„kenbergia.  As. 

37.    Pericentral  cells  4  or  more.  38. 
38.    Main  axis  polysiphouous ;  ramuli  wholly  or  in  part  monosiphon- 
ous. 39. 
38.    Polysiphonous  throughout.  41. 
39.    Stichidia  flat,  tetraspores  in  2  series.  Taknioma.    As.  Ps. 

39.    Stichidia  not  flattened  ;  tetraspores  whorled.  40. 
40.    Radially  branched  ;  pericentral  cells  4,  not  dividing  by  cross 

walls.  Murrayella.  As. 

40.    Dorsiventral ;  branching  more  or  less  distichous  ;  pericentral  cells 
dividing  by  cross  walls.  Bostrychia.  A. 

41.    Erect  axis  arising  from  creeping  basal  filaments.  42. 
41.    No  creeping  filaments.  47. 
42.    Tetrasporangia  2  in  each  fertile  segment.    Ophidocla-dus.  Ps. 
42.    Tetrasporangia  single  in  each  segment.  43. 
43.    Branches  in  pairs,  one  limited  opposite  to  one  unlimited. 

DlPTEROSIPHONIA.  AS. 
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43.    Branching  various,  but  not  as  above.  44. 
44.    Lateral  brauch  from  every  fourth  cell  of  the  prostrate  axis. 

Herposiphonia.  As. 

44.    Lateral  branching  at  irregular  intervals.  45. 
45.    Prostrate  filament  not  sharply  distinct  from  erect  axis ;  apices  not 

hooked.  46. 
45.    Prostrate  filament  more  sharply  distinct  from  erect  axis;  apices 
hooked  or  circinate.  LophoSiphonia.    As.  Ps. 

46..  Ramuli  of  2  kinds,  unlimited  and  limited  ;  the  latter  usually  form- 
ing a  dense  coating  to  the  branches  from  which  they  arise. 

Bryocladia.   As.  Ps. 

46.    No  distinct  limited  branches.  Polysiphonia,  pp.    A.  P. 

47.  Sympodial.  48. 
47.    Monopodial.  50. 

48.    Tetraspores  not  covered  by  outer  cells  of  stichidia.  49. 

48.    Dorsiventral ;  tetraspores  covered  by  outer  cells. 

HETEROSIPHONIA.  As. 

49.    Cystocarps  external,  pedicellate.  Dasya.    A.  P. 

49.    Cystocarps  immersed.  Pogonophora.  Ps. 

50.    Branching  distichous.  Ptkrosiphonia,  pp.  P. 

50.  Branching  radial.  51. 
51.  Frond  beset  with  colored  hairs.  52. 
51.    Without  colored  hairs.  54. 

52.    Colored  hairs  persistent.  53. 

52.    Colored  hairs  deciduous,  replaced  by  soft  spines. 

Wrightiej.i.a.  As. 

53.    Stichidium  with  monosiphonous  base.  Lophoceadia.  As. 

53.    Stichidium  with  polysiphonous  base.        Brongniartelea.  As. 
54.    Ecorticate,  little  branched ;   tetrasporangia  2  in  a  segment  in 

longitudinal  parallel  lines  in  the  stichidium.  Pachychaeta.  As. 
54.    Corticate  or  ecorticate,  usually  much  branched  ;  tetrasporangia  one 
in  a  segment  in  little  modified  branches. 

Polysiphonia,  pp.    A.  P. 
55.    Cortication  of  small  cells  arising  at  nodes,  sometimes  spreading  to 

cover  more  or  less  completely  the  axis.  56. 
55.    Cortication  varying,  but  not  as  above.-  59. 
56.    Main  axis  and  unlimited  branches  densely  corticated  ;  limited 
branches  ecorticate  or  corticated  at  nodes  only  ;  apices  usually 
with  one  or  more  colorless  spines.  Spyridia.    A.  P. 

56.    No  distinction  of  limited  and  unlimited  branches.  57. 
57.    Minute,  creeping;  tetrasporangia  relatively  large,  solitary  at  nodes  ; 

cortication  at  node  of  filament  and  around  sporangium  only  ;  tips 
of  branches  not  forcipate. 
57.    Varying  much  in  size,  creeping  or  erect,  cortication  sometimes  cov- 
ering the  whole  frond  ;  sporangia  usually  whorled.  58. 
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58.    Branching  distichous  ;  cortex  suhparenchy matous  ;  apices  in  ma- 
ture plant  not  forcipate.  Mickocladia.  P. 
58.    Branching  not  distichous  ;  apices  usually  forcipate. 

Ceramium.    A.  P. 
59.    Central  axis  surrounded,  at  least  in  later  stages,  by  secondary  longi- 
tudinal filaments.  Duijkesnaya.    As.  Ps. 
59.    Central  articulated  filament  without  surrounding  longitudinal  fila- 
ments, or  with  only  slight  rhi/.oidal  growth.  60. 
60.    Limited  branches  of  axis  closely  set,  forming  a  continuous  surface 

to  the  frond.  61. 
60.    Limited  branches  of  axis  more  or  less  closely  set,  but  not  so  as  to 
form  a  continuous  surface.  68. 
61.    Tetraspores  zonate ;  frond  spinous.  Endocladia.  P. 

61.    Tetraspores  cruciate  or  not  known  ;  frond  not  spinous.  62. 
62.    Branching  more  or  less  distichous.  63. 
62.    Branching  radial.  66. 
63.    Cystocarps  pedicelled  ;  plant  slender  and  delicate,  often  with  hooked 

branches.  Bonnkmaisonia.  P. 

63.    Cystocarps  not  pedicelled.  64. 
64.    Cystocarps  relatively  large,  prominent  on  both  sides  of  the  frond. 

65- 

64.    Cystocarps  smaller,  inconspicuous.  CrypTOSIPH<jni\.  P. 

65.    Numerous  tine  rhizoidal  filaments  among  the  subcortical  cells. 

Gei.idium.    A.  P. 

65.    No  such  rhizoidal  filaments.  Gelidiopsis.  As. 

66.    Internal  branches  from  central  axis  whorled.  67. 

66.    Internal  branches  alternate  or  opposite.  Gloiopei/TIS.  P. 

67.    Cystocarps  large,  pushing  up  the  external  layer  as  rounded  promi- 
nences. Gloiosiphonia.    A.  P. 
67.    Cystocarps  small,  not  manifest  externally-     Cai.osiphonja.  As. 

68.    Branching  of  frond  more  or  less  distinctly  distichous.  69. 

68.  Branching  radial.  72. 
69.    Limited  branches  whorled.  Wrangelia.  As. 

69.    Limited  branches  not  whorled.  70. 

70.    Beset  with  fine  monosiphonous  hairs  with  polysiphonous  persist- 
ent bases.  Dasyopsis.  P. 

70.    Without  monosiphonous  hairs.  71. 
71.    Articulate  axis  entirely  covered  by  cortication. 

PlvUMARI A  (PTILOTA).     A.  P. 

71.    Articulate  axis  naked  in  younger  parts. 

Gymnothamnion,  pp.  (Plumaria)  A. 

72.    Limited  branches  alternate.  Naccaria.  As. 

72.  Limited  branches  whorled.  73. 
73.    Whorls  distant.  Sphondylothamnion.  As. 

73.    Whorls  close,  often  contiguous.  Crouania.    As.  Ps. 
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74.    Center  of  frond  occupied  by  a  strand  of  filaments  with  radial 

branches  whose  apices  form  the  surface.  75. 
74.    Central  strand  wanting,  or  when  present  surrounded  by  a  cellular 
growth,  not  distinctly  filamentous.  84. 
75.    Central  strand  of  two  twisted  filaments.  OCHTODKS.  As. 

75.    Central  strand  of  many  filaments.  76. 
76.    More  or  less  calcareous.  77. 
76.    Not  normally  calcareous.  79. 
77.    Definite  cortex  formed  at  the  apices  of  the  branches  from  the  central 

strand.  Galaxaura.    As.  Ps. 

77.  No  definite  cortex  ;  apices  free  or  loosely  united.  78. 
78.  Cystocarp  depressed,  with  involucre.  Liagora,  pp.  As.  Ps. 
78.    Cystocarp  subspherical,  without  involucre. 

Trichogloea,  pp.  As. 
79.    Peripheral  filaments  of  long,  slender  cells  ;    cystocarp  loose,  of 
slender  sporogenous  filaments. 

Trichogloea  Herveyi.  As. 
79.    Peripheral  filaments  less  slender  ;  spores  larger  and  more  densely 
packed.  80. 
80.    Ramuli  recurved  and  pectinate.         Liagora  pectinata.  As. 
80.    Ramuli  not  recurved  and  pectinate.  81. 
81 .    Cystocarps  not  distinctly  limited,  the  carpogonial  branches  mingling 
with  the  cortical  filaments  ;  main  axis  densely  beset  with  short, 
slender,  patent  ramuli.  Cumagloia.*  P. 

81.  Cystocarps  limited  ;  slender  patent  ramuli  few  or  wanting.  82. 
82.    Carpogonia  terminal  on  younger  branches  of  cortical  filaments. 

Nemalion.    A.  P. 
82.    Carpogonial  branches   arising  laterally  from  cells  of  cortical 
filaments.  83. 
83.    Soft  and  loose  tissued  ;  end  cell  of  peripheral  filament  subspherical, 

larger  than  lower  cells.  HelminTHOCLADIA.    As.  PS. 

83.    Firmer;  end  cell  not  noticeably  larger.  Helminthora.  Ps. 

84.    Branching  dichotomous.  85. 
84.    Branching  not  dichotomous.  90. 
85.    Substance  firm,  color  dark.  Polyides.  An. 

85.  Substance  soft,  color  lighter.  86. 
86.    Forkings  very  close,  divisions  obovoid  to  cylindrical. 

COELARTHRUM.  AS. 

86.    Divisions  cylindrical  or  subdistantly  moniliform.  87. 
87.    Cystocarps  small,  immersed,  without  definite  cellular  pericarp. 

Halymenia  Agardhii.  As. 
87.    Cystocarps  immersed  or  prominent,  with  cellular  pericarp.  88. 
88.    External  layer  of  large,  colorless  cells  (utricles)  outside  of  smaller- 
celled  proper  cortex.  89. 


*Setchell  &  Gardner,  Univ.  Calif.  Publ.  Bot.,  Vol.  VI,  p.  398,  1917. 
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88.    External  layer  of  small  cells ;  utricles  submerged  or  inconspicuous. 

Gymnoi'hloea.   As.  P. 
89.    Sporogenous  filaments  arising   in  a  single  tuft  from  bottom  of 

cystocarp.  Scinaia.    A.  P. 

89.    Sporogenous  filaments  arising    from    several    points   in    wall  of 
cystocarp.  Pseudoscinaia.  P. 

90.    Stem  terete,  cellular,  bearing  vesicular,  pyriform  branches. 

Chrysymenia,  pp.   As.  P. 

90.  No  such  sharp  distinction  between  stem  and  branches.  91. 
91.  Branches  constricted  at  frequent  intervals.  92. 
91.  Branches  constricted  at  base  or  not  at  all.  94. 
92.  Constrictions  throughout  frond.  93. 
92.  Constrictions  in  smaller  branches  only.  Gastkoci.onium.  P. 
93.  Branching  proliferous ;  small  prostrate  plant.  Catkneu.a.  As. 
93.    Branching  alternate  ;  larger  erect  plant.  Champia.  A. 

94.    Frond  soon  becoming  hollow.  95. 
94.    Frond  becoming  hollow  at  a  late  stage  if  ever.  97. 
95.    Substance  tough  and  harsh  ;  interior  of  roundish  angular  cells. 

Halosaccion,  pi'.    An.  Pn. 
95.    Substance  softer  ;  elongate  filaments  more  or  less  abundant  in  the 
interior.  96. 
96.    Ultimate  divisions  of  filaments  moniliform,  forming  the  cortex. 

Dumontia.    An.  Pn. 
96.    A  few  fine  filaments  in  the  interior,  otherwise  of  roundish  angular 
cells,  larger  towards  the  cavity,  smaller  towards  the  surface. 

Lomentaria.  A. 

97.    Branches  ending  in  fine  feathery  tufts  ;  frond  arising  from  a  stout 

creeping  filament.  Asparagopsis.  As. 

97.    Not  as  above.  .  98. 

98.    Stiff  and  wiry.  Ahnfeldtia.    An.  Pn. 

98.    Not  stiff  and  wiry.  99. 
99.    Frond  irregularly  branched.  100. 
99.    Branching  more  or  less  regularly  alternate  or  opposite.  105. 
100.    Tetraspores  cruciate.  101. 
100.    Tetraspores  zonate.  103. 
roi.    Tetraspores  in  swollen  ends  of  branches. 

Cordyleci.adia.    As.  Ps. 
101.    Tetraspores  in  cortex  throughout  frond.  102. 
102.    Median  layer  of  longitudinal  filaments  ;  tetraspores  scattered. 

Prionitts,  pp.  P. 

102.    No  median  layer  of  longitudinal  filaments  ;  tetraspores  in  sori. 

GlGARTlNA,  PP.     A.  P. 

103.  Slender,  filiform,  smooth.  104. 
103.    Stout,  spinous.  Eucheuma,  pp.  As. 

104.    Of  uniform  diameter  or  nearly  so;  branches  little  or  not  at  all 
constricted  at  base  ;  apices  blunt.  Wurdemannia.  As. 
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104.    Gradually  tapering    to    very  slender,  often    circinate    apices  ; 
branches  constricted  at  base.  Mvchodea.  Ps. 

105.    Ultimate  ramuli  differing  in  size  or  shape  from  branches  of  earlier 

orders.  106. 
105.    Ultimate  ramuli  little  specialized.  109. 
106.    Ramuli  spinous.  Acanthophora.  As. 

106.    Ramuli  not  spinous.  107. 
107.    Ramuli  short-cylindric  or  clavate  ;  point  of  growth  in  a  terminal 

pit.  L/AURENCIA.     As.  P. 

107.    Point  of  growth  not  sunken.  108. 
108.    Substance  soft ;  ramuli  lanceolate  to  clavate.  Chondria.    A.  P. 
108.    Substance  of  main  frond  hard  ;  ramuli  filiform.  Digknia.  As. 
109.    Cross  section  showing  roundish-angular  cells,  with  or  without  a  thin 

coating  of  moniliform  filaments.  no. 
109.    Section  showing  a  strand  of  longitudinal  filaments.  114. 
no.    Cystocarps  external,  pedicellate;    tetrasporangia  in  a  double 

series  in  the  little  changed  ramuli.  in. 
no.    Cystocarps  more  or  less  immersed,  not  pedicellate  ;  tetrasporan- 
gia not  in  a  double  series.  112. 
in.    Branching  radial.  Rhodomela.    An.  P. 

in.    Branching  distichous.  Odonthalia  FLOccosa.  Pn. 

112.    Cystocarps  and  tetraspores  in  swollen  ultimate  ramuli;  tips  of 

branches  often  hooked  or  circinate.  Hypnea.    A.  P. 

112.  Cystocarps  laterally  prominent  on  main  divisions  of  frond.  113. 
113.    Substance  firm,  cartilaginous  ;  branches  seldom  slender  or  acute. 

Gymnogongrus,  pp.    A.  P. 
113.    Substance  softer,  branches  often  slender  and  acute. 

Gracilaria,  pp.    A.  P. 
114.    Cystocarps  forming  swellings  in  the  branches,  prominent  all 

around.  Cystoclonium.    A.  P. 

114.    Cystocarps  laterally  prominent.  115. 
115.    Cystocarps  in  short,  more  or  less  specialized  branches. 

Soueria.  As. 

115.    Cystocarps  throughout  the  frond.  116. 
116.    Lesser  branches  usually  slender  and  elongate,  moderately  con- 
stricted at  base  ;  cross  section  showing  chiefly  roundish-angular 
cells,  with  a  small  firm  central  strand  of  elongated  filaments. 

Agardhiella.    A.  P. 
.  116.    Lesser  branches  usually  stout  and  short ;  all  branches  tapering  to 
base  and  apex  ;  section  showing  a  few  rows  of  roundish-angular 
cells  about  a  wide  central  portion  containing  a  few  distant  fila- 
ments. Rhabdonia.  As. 
117.    Not  calcareous.  118. 
117.    Calcareous.  187. 
118.    Frond  a  simple,  rarely  proliferous,  sac.  119. 
118.    Frond  not  saccate.  120. 
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119.    Large,  coarse,  usually  saxicolous.  Hai.osaccion,  pp.  P. 

119.    Small,  soft,  epiphytic  on  Laurencia.  Ricardia.  P. 

120.    Frond  not  horizontally  expanded  and  adherent.  121. 
120.    Frond  a  flat,  more  or  less  adherent  expansion.  ij6. 
121.    Frond  with  axial  filament  and  pericentral  cells,  with  or  without 

cortication.  122. 
i2i.    No  definite  pericentral  cells.  129. 
122.    Branches  free.  123. 
122.    Branches  united  to  a  network  of  regular  form.  128. 
123.    Articulations  distinct,  at  least  in  the  younger  parts.  124. 
123.    Articulations  concealed  by  cortication.  125. 
124.    Frond  flat,  membranaceous,  the  polysiphonous  axis  flanked  by  a 

membrane  2  cells  thick.  Amansia.  As. 

124.    Frond  flattened  more  or  less,  but  with  no  lateral  membrane. 

Pterosiphonia,  pp.  P. 
125.    Polysiphonous  axis  flanked  by  a  membrane,  both  strongly  corti- 
cated. 126. 
125.    Cortication  more  or  less  developed ,  but  no  membranous  wing.  127. 
126.    Marginal  teeth  alternate.  Vidalia.  As. 

126.    Marginal  teeth  opposite.  Enantiocladia.  As. 

127.    Narrow,  branching  irregular,  beset  with  2  or  3  rows  of  spinous 

ramuli.  Bryothamnion.  As. 

127.    Flat,  wide  or  narrow,  distichously  pinnate,  not  spiny. 

Odonthaua,  pp.    An.  Pn. 
128.    Slender,  smooth,  much  branched,  substance  compact. 

Thuretia.  As. 
128.    Stouter,  less  branched,  showing  a  loose  open  network. 

Dictyurus.  As. 

129.    Frond  in  whole  or  part  a  definite  network  of  small  filaments.  130. 
129.    No  definite  network.  131. 
130.    Whole  frond  a  fine,  felt-like  network.         Haloplegma.  As. 
130.    Membranaceous  below,  with  one  or  two  zones  of  regular  network 
in  the  upper  part.  Martensia.  As. 

131.    Membranaceous,  of  one  to  several  layers  of  squarish  cells.  132. 
131.    Not  membranaceous,  or  if  so,  of  other  structure  than  as  above. 

137- 

132.    Frond  with  midrib.  133. 
132.    Frond  without  midrib.  135. 
133.    Frond  of  small  oval  or  linear  segments,  prostrate,  rooting  at  the 

nodes.  Calogi^ossa.  A. 

133.    Larger,  erect.  134. 
134.    Frond  ovate  to  lanceolate,  usually  undivided  ;  sori  of  tetraspores 

somewhat  verrucose,  prominent.  Grinneli.ia.  A. 

134.    Frond  wide  or  narrow,  laciniate  or  subdichotomous,  often  pro- 
liferous ;  sori  immersed  or  slightly  and  evenly  prominent. 

Delesseria.    A.  P. 
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135.    Reproductive  bodies  formed  in  practically  unchanged  vegetative 

cells,  never  external.  136. 
135.    Antheridia  superficial;  cystocarps  prominent;  tetraspores  in  in- 
'  definite  sori.  Nitophyelum.    As.  P. 

136.  Frond  arising  from  a  parenchymatous  mass,  at  first  saccate,  later 
splitting  and  monostromatic  ;  monospores  formed  from  portion 
of  vegetative  cell.  Porphyropsis.  An. 

136.  Frond  mono-  or  distromatic,  never  saccate;  reproducing  by  an- 
theridia and  carpospores,  and  by  monospores  formed  from  the 
entire  vegetative  cell.  Porphyra.    A.  P. 

137.    Frond  much  and  finely  divided,  beset  with  long,  slender  ramelli. 

138. 

137.    Divisions  less  fine  and  soft.  139. 
138.    Very  gelatinous  ;  not  manifestly  pinnate.     Sarcomenia.  As. 
138.    Not  so  gelatinous;   main  divisions  little  divided,  with  dense 
marginal  fringe.  Baylesia.  P. 

139.    Orbiculate  frond  umbilicate  or  perforate  by  main  stem. 

Constantinea.  P. 

139.    Frond  not  umbilicate  nor  perforate  by  stem.  140. 
140.    Frond  with  filiform  or  flattened  stipe  and  expanded  lamina. 

Phyleophora.    A.  P. 

140.    No  sharp  differentiation  of  stipe  and  lamina.  141. 
141.    Frond  originally  a  lanceolate  or  lance-ovate  leaf,  with  broad  mid- 
rib, the  membrane  often  splitting  into  similar  leaflets  ;  tetra- 
spores tripartite.  Erythrophyleum.  P. 
141.    Otherwise.  142. 
142.    Frond  narrow  throughout,  repeatedly  piunately  branched.  143. 
142.    Otherwise.  147. 
143.    Articulate  axial  filament  present.  144. 
143.    No  articulate  axial  filament.  146. 
144.    Branching  distinctly  pinnate,  margin  subentire.  145. 
144.    Branching  less  regular,  margin  jagged-toothed. 

Leptocladia.  P. 

145.    Axial  filament  with  stout  whorled  branches.  Pikea.  P. 

145.    Axis  slender,  with  slender  rhizoidal  branches.      Farlowia.  P. 
146.    Substance  firm  ;  many  fine  descending  rhizoidal  filaments  among 

subcortical  cells.  Geeidium,  pp.    A.  P. 

146.    Substance  soft ;  rhizoidal  filaments  absent  or  insignificant. 

Grateeoupia,  pp.    A.  P. 
147.    Interior  of  frond  of  roundish  cells,  showing  little  or  no  filamentous 

arrangement;  tetraspores  cruciate.  148. 
147.    Interior  of  frond  showing  a  more  or  less  filamentous  arrange- 
ment. 153. 
148.    Open  passages  among  cells  of  inner  layer;  cystocarps  usually 

large.  Caelophyllis.    As.  P. 

148.    Cells  of  inner  layer  without  interstices.  149. 
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149.    Substance  soft  and  delicate,  frond  often  becoming  hollow. 

Chkvsvmknia,  vb.    As.  P. 
149.    Substance  firmer,  frond  not  becoming  hollow.  150. 
150.    Tetraspores  in  definite  sori.  '  151. 

150.    Tetraspores  scattered.  152. 
151.    Network  of  arachnoid  filaments  about  spores  in  cystocarp. 

Fauchea.  P. 

151.    No  network    in    cystocarp  ;    cystocarp   unknown    in  commonest 
species,  rare  in  others.  Rhodymenia.    A.  P. 

152.    Substance  soft,  frond  broadly  expanded,  membranaceous. 

Agardhinula.  As. 
152.    Substance  firmer  ;  frond  of  variable  form,  rarely  expanded  and 
membranaceous.  Gracilaria,  pp.    A.  P. 

153.    Frond  narrow,  much  branched,  distichous  ,  secund  series  of  2-4 

pinnules  alternating  on  rachis.  Pi.ocamium.  P. 

153.    Not  with  pinnules  in  alternate  secund  series.  154. 
154.    Frond  gelatinous  and  loose-tissued,  rather  irregularly  divided. 

Platoma.  A. 

154.    Otherwise.  155. 
155.    Frond  membranaceous,  smooth  or  roughened  with  proliferations. 

165. 

155.    Frond  fleshy  or  cartilaginous,  not  membranaceous.  156. 
156.    Substance  soft,  entirely  of  articulate  filaments;  tetraspores  in 
prominent  subspherical  clusters  resembling  cystocarps. 

Iridaea.  P. 

156.  Substance  firmer ;  tetraspores  scattered.  157. 
157.  Frond  expanded,  subfoliaceous.  158. 
157.    Less  expanded,  not  foliaceous.  160. 

158.    Frond  with  thickened  margin  and  frequent  papillae. 

Gigartina,  pp.  P. 

158.    Margin  not  distinctly  thickened  ;  papillae  few.  159. 
159.    Original  frond  splitting  into  somewhat  cuneate  laciniae. 

Sarcophyllis.  P. 

159.    Frond  subpinnately  proliferous.  Grateloupia,  pp.    As.  P. 

160.    Axial  layer  of  longitudinal  filaments,  surrounded  by  a  layer  of 
roundish-angular  cells;  frond  usually  rough  and  spiny. 

Eucheuma,  pp.  As. 

160.    No  such  two  distinct  layers.  161. 
161.    Frond  widely  expanded,  irregularly  proliferous ;  interior  showing 
stout  branching  filaments  imbedded  in  much  smaller  rhizoidal 
filaments.  Whidbeyella.  Pn. 

161.    Frond  more  or  less  regularly  brancbed,  not  widely  expanded.  162. 
162.    Lesser  divisions  pinnate,  the  ultimate  divisions  fertile. 

Prionitis,  pp.  P. 

162.    Fronds  dichotomous.  163. 
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163.    Little  or  110  lilatueutous  structure  perceptible. 

Gymnogongrus,  pp.    A.  P. 
163.    Interior  distinctly  filamentous.  164. 
164.    Fruit  formed  in  special  leaflets.  Polyopes.  Ps. 

164.    Fruit  generally  distributed.  Chondrus.    An.  P. 

165.  Frond  orbicular,  with  or  without  similar  proliferations  ;  interior  of 
stout  and  slender  filaments  mixed  ;  lower  part  of  frond  showing 
more  or  less  distinct  superficial  net-like  corrugations. 

Weeksia.  P. 

165.    Otherwise.  166. 
166.    Tetraspores  zonate.  167. 
166.    Tetraspores  cruciate.  171. 
167.    Margins  with  spiny,  ciliiform  or  tubercular  proliferations.  ■  168. 
167.    Margins  normally  free  from  proliferations.  169. 
168.    Fronds  large,  with   few  and   irregular  divisions,  the  surface 

mostly  rough  and  tubercular.  MeristoTheca.  As. 

168.  Fronds  smaller,  many  times  dichotomously  divided  into  linear 
or  cuneate  divisions,  margins  densely  ciliate,  surface  smooth  or 
nearly  so.  Rhodophyllis.  An. 

169.    Frond  broadly  expanded,  simple  or  irregularly  lobed. 

Turnerella.  B. 

169.    Frond  repeatedly  and  more  regularly  divided.  170. 
170.    Frond  a  few  times  regularly  forked  ;  color  dark. 

AnaTheca.  P. 

170.  Frond  narrow,  much  branched  dichotomously  or  subpinnately  ; 
color  lighter.  Euthora.    An.  Pn. 

171.    Fructification  more  or  less  definitely  located.  172. 
171.    Fructification  generally  distributed.  173. 
172.    Cystocarps  in  a  median  line  on  the  linear  divisions  of  the  dicho- 
tomous  frond  ;  tetraspores  in  nemathecia. 

Stenogramma.  P. 
172.    Cystocarps  in  marginal  leaflets  ;  tetraspores  in  sori  in  leaflets  or 
at  tips  of  segments.  CrypTonemia.    As.  P. 

173.    Frond  large,  often  laciniate,  but  not  regularly  divided;  cystocarps 

in  sori.  Abodes.  P. 

173.    Cystocarps  solitary,  but  often  abundant.  174. 
174.    Frond  beset,  often  very  densely,  with  blunt  or  spinous  papillae  ; 

margin  usually  thickened.  Gigartina,  pp.    A.  P. 

174.  Frond  without  papillae  or  thickened  margin.  175. 
175.    Frond  usually  rather  firm.  Kallymenia.    A.  P. 

175.    Frond  usually  softer  and  more  gelatinous.   Halymenia,  pp.  As. 
176.    Not  calcareous.  177. 
176.    Calcareous.  187. 
177.    Frond  an  attached  expansion  of  radial  filaments,  without  erect 

growth.  Erythrocladia.  A. 

177.    Erect  growth  from  prostrate  frond.  i7>8. 
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178.    Prostrate  frond  bearing  only  tetraspores  and  paraphyses. 

Rhododbrmis,  pp.   a.  P. 
178.    Prostrate  layer  bearing  closely  packed  erect  filaments.  179. 
179.    Erect  filaments  adherent.  180. 
179.    Erect  filaments  only  loosely  attached.  185. 
180.    Tetraspores  external  to  the  vegetative  frond.  181. 
180.    Tetraspores  below  surface  of  vegetative  frond.  184. 
181.    Tetraspores  without  paraphyses.  Contakinia.  As. 

181.    Tetraspores  with  paraphyses.  182. 
182.    Vertical  filaments  both  above  and  uelow  a  median  layer  of  radial 

filaments.  Coriophyeeum.*  P. 

182.    Vertical  filaments  above  horizontal  layer  only.  183. 
183.    Frond  closely  adherent  by  whole  under  surface. 

Rhododkrmis,  PP.    A.  P. 
183.    Frond  attached  by  rhizoids,  margin  usually  free. 

Peysonnki.ua,  pp.    a.  P. 
184.    Tetraspores  in  sunken  conceptacles.  Hii.benbrandtia.   A.  P. 
184.    Tetraspores  among  erect  filaments.       Pkysonneleiopsis.  P. 
185.    Tetraspores  solitary  or  seriate,  intercalary  in  erect  filaments. 

Petrocklis.    A.  P. 

185.    Tetraspores  lateral  on  erect  filaments.  186. 

186.    Tetraspores  zonate.  Cruorieeea.  As. 

186.  Tetraspores  cruciate,  often  irregularly.  Peagiospora.  An. 
187.  Frond  inarticulate.  188. 
187.    Frond  articulate.  197. 

188.    Attached  by  rhizoids  ;  fructification  not  in  conceptacles. 

PEYSONNMXIA,  pp.    a.  p. 

188.  No  rhizoids;  all  kinds  of  fruit  in  conceptacles.  189. 
189.  Tetrasporic  conceptacle  with  several  pores.  190. 
189.    Tetrasporic  conceptacle  with  a  single  pore.  192. 

190.    Vegetative  frond  monostromatic.  Epilithun. 

190.    Vegetative  frond  pleiostromatic.  191. 
191.    Tetrasporic  conceptacles  prominent,  with  flattened  or  rounded  top. 

LlTHOTHAMNIUM. 

191.    Tetrasporic  conceptacles  immersed,  with  concave  top. 

PhymaTouthon. 

192.    Vegetative  frond  monostromatic.  193. 
192.    Vegetative  frond   pleiostromatic;   of  hypothallium  and  peri- 
thallium.  194. 
193.    Special  hair-bearing  cells  (heterocysts)  among  vegetative  cells. 

Meeobesia. 

193.    No  specialized  cells.  Heteroderma. 
194.    Tetrasporangia  uniformly  distributed  over  bottom  of  concepta- 
cle. Goniolithon. 


♦Gardner,  Univ.  Calif.  Publ.  Bot.,  Vol.  VI,  p.  396,  1917. 
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194.    Paraphyses  in  middle  of  conceptacle,  surrounded  by  tetraspor- 
angia.  195. 
195.    Hypothallium  tnonostromatic.  Dermatolithon. 
195.    Hypothallium  pleiostromatic.  196. 

196.    Cells  all  of  approximately  the  same  size.  Lithophvxu'm. 

196.    Large  rounded  cells  single  or  in  groups  among  other  cells. 

POROUTHON.* 

197.    No  uncalcified  connections  between  the  joints.  LiTHOTHRix.  P. 
197.    Uncalcified  connections  between  the  joints.  198. 
198.    Conceptacles  sessile  on  the  surface  of  the  joints. 

Amphiroa.   As.  P. 

198.  Conceptacles  stipitate.  199. 
199.    Branching  pinnate.  Corallina.    A.  P. 

199.    Branching  dichotomous.  Jania.    As.  P. 


*Our  knowledge  of  the  distribution  of  the  inarticulate  corallines  is 
not  sufficient  to  be  worth  recording. 


GLOSSARY. 


Acicular.  Needle-shape. 

Aerial.    Living  in  the  air;  as  regards  algae,  merely  indicating  a  non- 
aquatic  habitat. 
Akinete.    A  motionless  asexual  spore. 
Alternate.    Not  opposite  nor  secund  on  the  axis. 
Amorphous.    Of  no  definite  form  or  structure. 
Annulate,  annular.    Ring-shape  or  showing  rings. 
Antheridium  (pi.  antheridia).    The  male  reproductive  organ. 
Apex.    The  end  opposite  the  attached  end  or  base. 
Apical.    At  or  referring  to  the  apex. 
Aquatic.    Living  in  the  water. 

Arachnoid.    Very  finely  filamentous,  like  a  cobweb. 
Articulate.  Jointed. 
Asexual.    Without  sex. 

Attenuate.    Diminishing,  slenderly  tapering. 

Axil.    The  angle  formed  by  a  leaf  or  branch  with  the  stem. 

Axillary.    Borne  in  an  axil. 

Basal.    At  or  referring  to  the  base. 
Bicellular.    Consisting  of  two  cells. 

Bispore.    A  non-sexual  spore,  formed  two  from  a  mother  cell. 

Bullate.    Swollen,  blistered. 

Bullation.    An  inflated  or  blister-like  swelling. 

Calcareous.    Consisting  of  lime. 

Calcified.    Coated  or  permeated  with  lime. 

Canaliculate.    Longitudinally  channelled. 

Carpogonial  (branches).    Those  producing  the  carpogonium. 

Carpogonium.    The  female  organ  of  the  red  algae. 

Carpospore.    The  sexual  spore  of  red  algae. 

Chromatophore.    A  specialized,  color-bearing  protoplasmic  body. 

Ciliate.    Furnished  with  one  or  more  cilia. 

Ciliiform.    Resembling  a  cilium. 

Cilium  (pi.  cilia).    A  hair,  usually  motile. 

Circinnate.    Curled  downwards  from  the  apex. 

Clathrate.  Net-like. 

Clavate.  Club-shape. 

Colony.    A  united  group  of  several  or  many  cells,  usually  of  definite 
outline. 

Concentric.    Having  the  same  center. 

Conceptacle.  A  cavity  in  the  frond,  usually  containing  reproductive  cells. 
Conical.    In  the  shape  of  a  cone. 

Constricted.    Narrowed  sharply  at  one  or  more  places. 
Continuous.    Without  interruption. 

Cordate.    Heart-shape,  the  point  upwards  or  outwards. 
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Coronula.    A  circle  of  pointed  cells  or  bicellular  filaments  on  the  summit 

of  the  sporangium  ;  in  the  Characeae. 
Corrugated.    Wrinkled  or  in  folds. 

Cortex.    A  superficial  layer  of  tissue,  corresponding  to  the  bark  in  higher 
plants. 

Cortical.    External  (of  layers  of  tissue). 
Corticate.    Having  a  cortex. 
Cortication.    See  cortex. 

Corymbose.    In  the  form  of  a  flat-topped  cluster. 

Cruciate.    Divided  by  two  planes  at  right  angles  (of  tetraspores). 

Cryptostoma  (pi.  cryptostomata) .    A  cavity  in  the  tissue  of  the  frond, 

containing  hairs. 
Cuneate.    Wedge-shape,  the  point  downward. 
Cystocarp.    The  mature  sexual  fruit  of  red  algae. 

Deciduous.    Falling  away  ;  not  persistent. 

Diaphragm.    A  membrane  traversing  the  cavity  of  a  frond. 

Dichotomous.    Dividing  into  two  similar  divisions. 

Differentiated.    Having  developed  a  diversity  of  structure  or  function. 

Diffluent.    Readily  dissolving. 

Digitate.    Divergent  from  a  common  point,  like  the  fingers  of  a  hand. 

Dioecious.    With  the  organs  of  the  two  sexes  on  distinct  individuals. 

Discoid.    In  the  form  of  a  disk. 

Distichous.    Arranged  in  two  rows  or  ranks. 

Distromatic.    Of  two  layers  of  cells. 

Divaricate.    Widely  divergent. 

Dorsiventral.    With  distinction  of  back  and  front  or  upper  and  lower 
surfaces  or  sides. 

Ecorticate.    Without  cortex. 

Ellipsoid.    Showing  an  elliptical  section  (of  solids). 
Elongate.    Stretched  out ;  long. 
Embryonal.  Rudimentary. 

Endophytic.    Inhabiting  the  interior  of  some  plant. 
Endozoic.    Inhabiting  the  interior  of  an  animal. 
Entire.    Without  divisions,  lobes  or  teeth. 

^*  <  left' 

Epidermal  (layer).    External;  superficial. 
Epiphyte.    A  plant  growing  on  another  plant. 
Evanescent.    Quickly  disappearing. 

Excentric.    Not  situated  at  the  center  ;  not  symmetrical  about  a  center. 


6'  $ 


Family.    A  united  group  of  several  or  many  cells,  usually  without 
definite  outline. 

Filament.  A  slender,  cylindrical  or  subcylindrical  form  of  frond,  usually 

of  a  single  series  of  cells. 
Filiform.  Thread-like. 
Foliaceous.  Leaf-like. 
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Forcipate.    Forked  and  incurved,  like  pincers. 

Frond.    The  entire  vegetative  structure  of  an  alga;  usually  with  more 

specialization  than  a  thallus. 
Furcate.  Forked. 
Fusiform.  Spindle-shape. 

Gamete.    A  reproductive  body  requiring  union  with  another  such  body 

before  germination. 
Geminate.    Produced  in  pairs. 

Genus.  A  group  next  above  species,  and  containing  one  or  more  species. 
Gland.     A  secreting  structure,  or  any  appendage  or  protuberance  of 

similar  appearance. 
Glandular.    Of  the  nature  and  appearance  of  a  gland. 
Gonidangium.    A  cell  producing  gonidia  from  its  contents. 
Gonidium  (pi.  gonidia).     An   asexual    reproductive   cell  developed, 

usually  in  considerable  number,  in  a  gonidangium. 

Hapteron  (pi.  haptera).    A  cellular  basal  organ  of  attachment,  usually 

much  branched. 
Hemispherical.    In  the  form  of  half  a  sphere. 

Heterocyst.    A  specialized  cell,  usually  paler  than  the  vegetative  cells  ; 

in  Myxophyceae. 
Homogeneous.    Of  uniform  character  or  substance. 
Host.    An  organism  on  which  another  organism  is  living. 
Hyaline.    Translucent  or  transparent. 

Hypothallium.    The  lower,  horizontal  layer,  in  crustaceous  algae. 

Immersed.    Situated  below  the  surface. 
Imperforate.    Without  perforations  or  openings. 
Inarticulate.    Not  jointed. 
Infundibuliform.  Funnel-shape. 

Intercalary.    Occurring  in  the  continuity  of  a  filament  ;  not  terminal  nor 
basal. 

Involute.    Rolled  inward. 

Labyrinthiform.    With  complicated  sinuous  lines  or  winding  passages. 
Laciniate.    Cut  into  narrow  lobes  or  segments. 
Lamellate.    Consisting  of  thin,  distinct  layers. 
Lamina.    A  blade-like  expansion. 

Lanceolate.    Longer  than  broad,  tapering  upward  from  below  the  middle. 
Lateral.    Situated  at  one  side. 
Lenticular.  Lens-shape. 

Limited.    Incapable  of  growth  beyond  a  certain  fixed  extent. 
Linear.    Long  and  narrow,  -with  sides  parallel. 

Longitudinal.    In  the  direction  of  the  greatest  dimension  ;  in  the  line 

from  base  to  apex. 
Lunate.    Half-moon  or  crescent-shape. 
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Membrane.    A  thin,  pliable  tissue. 

Meridional.    Passing  from  pole  to  pole  on  the  surface  of  a  sphere  or 
spheroid. 

Mouilifortu.    With  frequent  constrictions,  like  a  string  of  beads. 
Monoecious.    With  organs  of  two  sexes  on  the  same  individual. 
Monopodial.    Having  a  continuous  axis  from  which  lateral  branches 
arise. 

Monosiphonous.    Of  a  single  series  of  cells  (of  a  filament). 
Monospore.    An  asexual  spore  formed  singly  in  a  mother  cell. 
Mouostromatic.    Of  a  single  layer  of  cells. 
Motile.    Capable  of  self  motion. 
Multinucleate.    With  more  than  one  nucleus. 

Nemathecium  (pi.  nemathecia).    In  red  algae,  a  wart-shaped  elevation 
containing  many  spores. 

Obconical.    In  the  form  of  an  inverted  cone. 
Oblique.    Unequal-sided  or  slanting. 

Oogonium  (pi.  oogonia).    The  organ  in  which  oospores  are  produced. 
Oospore.    A  non-motile  ftmale  cell. 

Orbicular,  orbiculate.    Of  opproximately  circular  outline. 
Ovate.    In  form  of  a  longitudinal  section  of  an  egg. 
Ovoid.    Egg-shape,  the  small  end  outward. 

Papilla.    A  short,  nipple-like  prominence. 
Papilliform.    In  the'form  of  a  papilla. 

Paraphysis  (pi.  paraphyses) .     A  short  sterile  filament  accompanying 
spores. 

Parasite.    Deriving  its  nourishment  fiom  other  organisms. 

Parenchyma     Soft  tissue  of  cells  with  unthickened  walls. 

Parietal.    Borne  on  or  approximate  to  the  side  walls. 

Pedicel.    The  supporting  stem  of  a  sporangium  or  similar  organ. 

Penicillate.    In  the  form  of  a  brush-like  tuft. 

Perforate.    Pierced  with  holes. 

Pericarp.    The  wall  of  the  cystocarp  or  other  fruit  vessel. 
Pericentral.    Surrounding  a  central  filament  or  layer. 
Peripheral.    Belonging  or  referring  to  the  surface  or  outline. 
Perithallium.    The  upper  layer  of  vertical  filaments,  in  crustaceous  algae. 
Phylogeny.    The  theory  of  the  ancestral  origin  of  species,  etc. 
Pinnate.    With  leaflets  or  segments  on  each  side  of  a  common  axis. 
Pinnule.    The  secondary  or  ultimate  division  of  an  originally  pinnate 
frond. 

Pleiostromatic.    Of  several  layers  of  cells. 
Plicate.    Folded  or  plaited. 
Pericellular.    Of  more  than  one  cell. 

Plurilocular.    Containing  more  than  one  chamber  or  cavity. 
Polyedron.    A  solid  with  many  sides  and  angles. 
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Polygon.    A  figure  with  many  sides. 

Polysiphonous.    Of  more  than  one  series  of  cells  (of  a  filament). 
Polyspore.    A  non-sexual  spore,  formed  more  than  four  in  a  mother  cell. 
Polystromatic.    Of  many  layers  of  cells. 
Pore.    A  small  opening  through  a  cell  wall. 

Pseudobranch.     A  branch  formed  by  the  breaking  or  looping  of  a 
trichome. 

Procarp.    The  unicellular  or  few-celled  female  organ  of  red  algae. 

Process.    An  outgrowth  or  prolongation. 

Proliferous.    Producing  outgrowth  similar  to  the  original. 

Propagulum  (pi.  propagula).     A  differentiated,  bud-like,  detachable 

organ  in  brown  algae. 
Protoplasm.    The  fluid  substance  constituting  a  living  cell. 
Pulvinate.  Cushion-shape. 

Pyrenoid.    A  small  body  of  denser  and  usually  darker  substance  in  the 

interior  of  a  cell. 
Pyriform.  Pear-shape. 

Rachis.    The  axis  of  a  pinnate  frond. 

Radial.    Arranged  about  and  proceeding  from  a  common  axis  or  center. 
Ramellus  (pi.  ramelli).    A  ramulus  of  the  ultimate  order. 
Ramulus.    A  small  branch  or  a  branch  of  a  higher  order  than  the  first. 
Reniform.  Kidney-shape. 

Rhizoid.    An  organ  similar  to  a  root,  but  without  the  root-function  of 

higher  plants. 
Rhizoidal.    Having  the  character  of  a  rhizoid. 

Rudimentary.    Having  an  imperfect  or  incomplete  resemblance  to  some 
object. 

Saccate.    Sac-  or  pouch-shape. 
Saxicolous.    Growing  on  rocks  or  stones. 
Secund.    Seriate  on  one  side  of  an  axis. 

Segment.    One  of  several  portions  into  which  a  thing  is  divided. 
Semi-cell.    In  desmids,  one  of  the  two  symmetrical  parts,  separated  by 

an  isthmus,  forming  the  cell. 
Seriate.    In  linear  succession. 
Seta.    A  bristle  or  stiff  hair. 
Sorus.    A  group  or  cluster  (of  spores). 
Spherical.    In  the  form  of  a  sphere. 
Spheroid.    An  elongated  or  depressed  sphere. 
Spheroidal.    In  the  form  of  a  spheroid. 

Sporangium  (pi.  sporangia).    A  cell  or  cell-structure  containing  spores; 

of  very  different  form  in  different  genera. 
Sporophyll.    A  secondary  lamina  bearing  the  fructification. 
Stellate.  Star-shape. 

Stichidium  (pi.  stichidia).    A  pod  like  structure  in  certain  red  algae, 
containing  tetraspores. 
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Stipe.    The  stalk  on  which  some  organ  is  borne. 
Stipitate.    Borne  on  a  stipe. 

Stipular  ring.    A  whorl  of  pointed  cells  or  short  filaments,  about  the 

base  of  a  whorl  of  leaves  or  branches,  in  the  Characeae. 
Stratum.    A  layer. 

Sub-.    A  prefix  indicating  a  less  degree  of  the  character  denoted  by  the 

word  in  composition  with  it. 
Subcortical.    Next  under  the  cortex  (of  layers  of  tissue). 
Subterranean.    Below  the  surface  of  the  ground. 
Superficial.    Referring  or  pertaining  to  the  surface. 
Symmetrical.    Agreeing  in  form,  number  and  position. 
Sympodial.    A  system  of  growth  whereby  a  branch  assumes  the  direction 

of  the  axis  and  the  hitter  becomes  lateral  and  continues  its  growth  in 

a  lateral  direction. 
Synonym.    A  word  with  approximately  tin-  same  meaning  as  another, 

but  often  with  a  shade  of  difference. 

Taxonomy.    The  science  of  classification. 
Terminal.    Occupying  the  end  or  apex. 

Tetrasporangium.    A  mother  cell  containing  (our  non  sexual  spores. 
Tetraspore.    A  non-sexual  spore,  produced  four  in  a  mother  cell. 
Thallus.    A  plant  body,  usually  of  less  differentiated  character  than  a 
frond. 

Torulose.    With  alternate  swellings  and  constrictions  ;  knotted. 

Trapezoidal.    Having  two  sides  parallel,  and  only  two. 

Trichome.  In  blue-green  algae,  the  series  of  connected  cells,  as  dis- 
tinguished from  the  filament,  composed  of  trichome  and  sheath. 

Trichothal  lie.  That  form  of  growth  by  which  the  growing  point  pro- 
duces thallus  cells  below  and  hair  cells  above. 

Tubercular.    With  irregular  rounded  superficial  projections. 

Umbilicate.    Attached  by  the  center  (of  a  discoid  surface). 
Uncalcified.    Not  charged  nor  incrusted  with  lime. 
Unicellular.    Consisting  of  only  one  cell. 
Uniform.     Having  one  character  throughout. 
Unilateral.    Occurring  or  developed  on  one  side  only 
Unilocular.    Containing  only  a  single  chamber  or  cavity. 
Uninucleate.    With  only  one  nucleus. 
Unlimited.    Capable  of  indefinite  growth. 
Utricle.     The  sac-like  end  of  a  filament  or  its  portion. 

Vacuole.    A  cavity  with  watery  contents  in  the  protoplasm  of  a  cell. 
Verrucose.    Warty  or  wart-like. 
Vertical.  Upright. 

Vesicle.    A  small  bladder-like  structure. 
Vesicular.  Bladdery. 
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Whorled.    In  a  group  of  three  or  more  around  an  axis  and  arising  from 

the  same  level . 

Zonate.    Separated  by  three  parallel  planes  (of  tetraspores). 
Zone.    A  circular  ring  or  band. 

Zoogamete.      A    motile  spore,  uniting  with    a    similar    spore  before 

germination. 
Zoospore.    A  motile  spore. 
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